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» 8 ir mm «rkprt€Y qfa fawb* 
*fini1 ‘aft * faaft’ «*t JTfara ^tptftc® 
at* akftn ^ii ^Ki ^ i =it=itf%<f 
aplB-fajijfa mfQ ^ fK qt ®3 wpr 
qm *ff®*tfi» ftsfr® ^tf-i® #1 
atfar®tf «w far® f%®5rc=r^ $1* w 
fog =n ft* atwtwi i fafo* 
w *$c® «rt« *mft ^tc® tgfo a$fa® 
W cf, =il.*fc*, a®®: $*ta 

*rtfo-wi if% *rfai 5Pwtifi 

nfiwtl® c*r «f s T 3 ft«ft?rc c f5f ^ afoft*i w 
aftt* **i w? =rfoi_ 
fiato* 4f® ateft *fr* *ffwwr 
*r®tnf® «ft®\?f awt*ft tosjbrw ^ 
c=ngt**cif^tK aftr fo»ft nfiw 


sft*frr^ *=ftfofaci* wij ftaft astti 
*lt«rs faaft »rc* c«r*i *tar attfg 
*$$ =rc*. ftaft=re aft aft® *firai ®tgtt* 
^ft<rlfo^ cara «rorW ^fa® =n *ttftw ®tgi 
qftfo®i qtw ^fo:® *rtn =m ^ftgtffo 
c^t® Iftatfo* at® qftfosft* ifftft 
•fRfhr fifai opt at* forf®* fcwfttt* 
atnfol c*fo foqtre afatm 

cwc-r^ wftftm f*W «*te* *«wfafa 
wj ^iot c*?m ft *rft«r» <£f*m *rt**i 
qft =il i atotcw m <w $ft® a a®ft =rfo. 
c^rtw ac=rc*t fiatpr fosfrai q=rftrc=ra *n 
faataa <2fc®*r =u *fwi afar «r?f® 
qrofo * fofa iftfrft* ftrt atafroft 
*fan atftatfw* *n*i afiifl *fartafti 





[ vrl m non 


wta &sp%i omPio® iisff $t« %s| 
Ps»t i 

stst *to, v®r*t«i Pvs-'srstws smu 
'siP*'®* vistas I Hts sw 

tow! SS051 SJSStfs* CTO PsitlSS ®tS 
«rc^t»f *Po® §«sStCt slws i <sss to* 
fosfp* fW *tw, st*l «rws*rtoti « 
totors ssttfo? *rsts*1 sjpi?i*« '®R?- 
^ss *si stlo® *rtcs i *ft, Pin, vfiprsV 
ftv ■<«* «Tff« •KwTO Pf** *P 
«[?# PP? fisw stos csj'tuj vsrfswPr 
*fssi *j*isc* i e <s| Psw ^stCt *fssi 
ssts^i *Pr® *ttrss I ill fclTO 
*5Ttfe VSSl ‘®tS ® fssifw’S CTOWS P*l 


*5ftsts Vstlstp <w ^ srtsttoft 
cf, totfsi css &®tP* nsWi, «rffa 
*rfw**i, swtsj *tfs*tft Pss, ?fBs Pm, 
3wi fsts Psa fscros ^ftov»ts> 
fsssuflr nftcvr=T *Psi stfosofs §^sts- 

3<iS SStS^I *ISS I 

^ssi spsts arp*. 
<jlc*tts*, ftrosstv «as* PPs Psw 
Itstsi Vstws ssts'si 'Q sscstft'si ▼Rifl¬ 
es, totws *t*toI Vstws TOP* 

?®^i TOs*Pr®fl i TOi *P'"f'stas 
TO '®Psjr®'« tosi tortws ^4 srctsv 
* s?cstPl®1 i nk < « sp® sis si i 


^rtfsrwOTi ^n 

?Pt* S3 


V* C**TC^ TO*Ps TOS*fS *S1— 
>;>•> »ft»i i wuHi fcswtfs* Ivotc® 
$ts tosiww sis 4* *HPlv fsis 
=rns sis toc*s i 'its s^ss swi Vl- 
*itfto sTOtSiss $ss Pa csTO-'ss* 
*rtfos Ptottosjt'Q « *i<tstcss sesj 
cs®ts *kwW TOs *siss i $ti* ^svP* 
TOji Pcs csts^s fa *w si, TOi 
fasatfs* f%fs ftwis si i TO fcswtfi* 
Pas si sal vrr <4*li to sp**si Vs 
ststs 4aPs1 Pfs Pas i «f«nw 
Ifll^StS I CSVS-^SOPS '©‘TtS^ 
jtsoe faf cw irif c«rst»t!t% soft 
Psft nsWts Pcsto^r; ^»rt ’ftsi 
<jP?ts favftw ^ts v® ora $ta 


hsitPrevn ^k^5» 
^Jf'S cs, Vwtwiws S'® 

C^®ts-^S«T'Q PTtsri SSSl w ®a i 
^Pfts^^4s sstss s^krt’ts 

•its ^esi «sl ss sssws w s^s =ts ( w 
pai) i V^ nftV ^«tS'€ S^s— 

ill S^S Vsl 5iFSC®S *tl I P'S ss 

^ s? ^'®tPs s rss sWstPr ssf sa c*i»t 

if "> sitOTS PCSSS. SS5f 3fS^ pWtS- 
<s{%^ 5fts Pis ptoto® « 
STlftStaS SWT S®T WVS CSt’tlTStS 

^wn i csViss Iftow '"is 1 ® 5r 
flFJtni 'SUSP Ps-ss^s SW *irtVSS— 
#ts sts ^fkssisl stiffs I Vw Vssi 
srtP—’fps’ts to sujwct «fsp^ stw- 









TO1 

ytfvim TO*l <w efe 

•fCt’in ctoI <m 'eifros fan w to? 
«1 V I CTOfaS5ilT « WhR TftV *X*\, 
*faTO* *ii=r fwr, «rtww 
'Wtfaftw ^ *w *ncw wrttwi 
tftflfl, *$*\m CT'iU ntntntc*r 
^rfaww* $fan, >nfV« 

»rcwn cto 'stTOs wfa f'Sjtft *fa 
toi ^&rft ^twtsi fa* i 


TO*tw «rt^ttwir pfowprcwi to (*k 
foa) i c*\)imzw wt ms*—^ me* 
tfatfttfa art* *roft *i* far ft«r 
wrw ^ts stafro ^jref, nm^r 
faros c^*}f%— 4a 47^1 c*ar srtnr, *ta 
*m ftfcfoat’T i fitefa «*fat*f*i 
WTOtw cto «TO, fowSroft 
fcfara«FTO cto* stafro ^pi croft i 
c* c^t=r nwtu* c^ttfa « $t*i*Jna *rftJl 
<aro*tron, 4$ ^ «ftt* *faft to 


\ 

\ 

\ 



*(tc^tf=f«r *r#M« w* *ftroft fowtfaTOa «its e ti— nw\ wt^t ca^ta- 
jfrI ^rftaft to ftfaitftv rotofttw fc*ft fa* 

anrfftto cto car® ntnr ^i i 


TOc** fasten* |pr ^ finite aff faj«, na"*n ton vt i 

cat* v srfai «itc? ca, stator* nfafas to wftjs fro atafttTOtca ^nf fajv 
*tto *nat$ far 4rfi affat* toi ’tfc® facroroaftroi c*fa fe*ftc* aft *t**tt 
—$£»!*$*, ctftfa « i to* nc*j cto 4 ? *i *rotfro afa* cto*i 

tcrot* toI c^cnfB^w c^tfa at*, «tro facwi a& TO ^rfc^—cn 

toi nftrfr® faft-**f ^ft fafcift fa^rv nfarfS's fan-atf to rot* i faft-a^fafal 
facro *fai i naatt* fo^afci fro w nwtipr **n v vim i 



erfa\3 fowfa 


W»lt TOTO 
' WPW WJ «a*fcl ft>*\ f v? to fwfctw 

CVf»TOT «PTW Cfrfe^l *& Vf I 

**n to wtfS cv*fwi strcs i •ait^l 
m mm y\iy «itsm 
ntos; cw— 1 <rrw« fen* *t«*i 

«WW TO I ^W$1 C* C^t^T <l?Jf 
I 5 *? TO»lt nfatFT "W'W^iT *$ I 
W *frifl ^rttCTS C*Itfet3jB arf^l «jft* | 



i ** **, * n<*fo 

*rc«rj wt* j thpi TO cTO 

feswt nTO n*n ntn 

atto m i 

4to TO*1 wtPr cn, TOfta* *ffMta 
•ffrcaw* fens n<$ <a*fei TT^fc^rv 

TO* 4 ! TOs, nil to at^n i <at TO: 
^WT «ttfejitefc* $t Wftn TO **1 
*ftw ; ^ 1 ~ft* TOjW*I « few TO?^ I ft* 
TOa^on «tto«: TOst'QTO mw ?tft! 



«T 


*«K fe ! 

Cnfa^T 5 * 'S W33 4*? *** I ( * ) C^smres 9tisf— 

*to C^sj TO TO# 'SC** W* I ( * ) n<Rt*l* nk—CTO* 'Q 
ftfetw* TOi nlfo ftfeftTOc* wst to tw#«* wto i 


to «rcnt*t ^ii«i *rw =11 cn, yrfa 
^tcnt* •*** «iTO m *** TOntTOfrt 
4f«r?t^ wiwftcn i m =itH *wi 
ft^-cefa? my i '5jtc 9 it^ ^Iwi TO« 
to* *to* ft^-c&W w «itc^ (ssk 
fta) i fw c«rc* cam TO 5 * cn, ft# <at ft^jv 
W*nTOlt* 'nffe 4* ^“T Wp§ 
toc* TOto y* -*twt* i <at n 5 * 
ftfwww TOftsns cTO nitf# 
c*t i to* n*"TO* 5jc«rr <5?t<* *% w- 
^rc% (fSi#) i 43?^^ cw* 
f’n ^nflpi“'S ^tc»it¥-«sww 


cm, ^tflnt'S—^«itPr 
w m fanto w 

nf%f5^—c^r vrf 

«i£^ i nf)^i-^t^ ®t»itc=n w ^£*1 
^ti?wc»n Pukh tot 
c^% ^»tn mi ^£f i «in?f 

*rw—pnw«ritf«, «® , hi-«wni 
cb\^^ t^jtfir c^ ’T^ ^ii ^irttwi 
fits n nfif^Ns, c>r»ft *rct few ^wc»i i 
•at at«t>r ftvi 

Mm 'site* «i%5R, =itt£§i- 

c^sr « *rtatw nfa*ft£a «wtsr ?rjt»r i «at 






* 


w OTtanftFa faatfc ^vt 4^*i *ta fawia-aF’tre facia aftwja *& aa i 
a^a aw «rej* frss aa i astt' aa, ca *ia fawtafai sacaa ’tftftft ftw 
«lfttwa ’jftafcs aftaaatai Wt* ^ft- ’Ttaall aaftwa, $taft facia a^ 'qfta 
¥fVf afoft 3 C*a JTCT »T«liPett 5 f wf^? i *Ca §k*ia i ^caa* a**r a^ata 

*it cac* *if*r« ifait-it tfeta *awa, ft$ c*ta$ft wa nta 



«fW fiw §®W $awa I Itltltfl &W3H ^fWa *HfN>St 1ft C¥ 

aw i 


aft * acsH aft aft>c«wa *t^*it c J- iiftwi ai i w $(caa aw ^ mz$i 
^ cac* twifcaa fagTft afSca ^tcaa S«ra ?wi—®ca ft ft^ivcaW ^ac^ra w- 
^taca adtift'S lac^s ^a *a i a*w fofta* iw 3a*i ^aci <a>5*twa 4afa$ 
f'jcfca feia caftftfe « b ft: ft: cac* «•» a«aft >f$i aa ? "N| *raw ’rwrwa ^a’Tft 


-ipflj 

\JNIMH 1 



atf caca* fafea ^rftfal ftsTv-cafaf ^aiafai ^caa acar 
m*ata p «rtc*ift «ca«ta-w (3Tt»ri «ivr ) $$ i<f« «aw 
dteta i nca ^tw >ra ^a«ft atiw sea caa i 

ft: ft: *K$ ft$H 4f n «ftaa atai nfcwi i wta natala *awa «ttcafa*ta 
?$« <m *ia$ ata ^faaa'Qi i fasiwta c^Waft * fcwtwa c??ft»ift® I ml s^sra 
atai ’tft® aw <& *?a ftin-ifaatat i ft«ta\ t* 3< itatoatca «rta ac*r 
>»•> *rtw atc^tfta ai|xs*j^ srfawja >:>«* 3 rfw cata«ii lawa ca, <jftata fe* 




wfa $ tot* 




to 

4*ib ®®wtt* i 
'f’jJf c®t* c«rft® c®®t®-®®c*r® qftm:? 
4 ! ®® ^to ftc® ntw i w ^ q® 
wwW 'BfNta ^tqc® 

®t®T w 4®< 4 ! ®ft® §*f® CVfE? tffwfq© 

*c* c®©t®-®®i«r® nc^F ’jFf®^® 

«ff^aR f ai q®® i c^feqtt© wts« ®qtq® 
c®, etc* wW® *U\mU ®fa® ®f®l 

®t®l 4^ ®® ifft® ®«*1 Wl 
tfq^arc® fcts® ®*®i c®t® qft® c®, 4q® 
®i>®t® ww® wtcn qttq ®jfq® s i® fcjtS 
^tCM tot*\ ^ftft® cbfaw?® foqftr® 
qf®®^:®® f®®® <it^ji w© to «4)?s*f 

4*13 ^c®® wfto® q«t®*t* 

*«n ®t*ifttq* i ®tc*t® f , 4! ®sc®® wfo® 
q®« «r®® n®Wt»w *r®t® *rt«®i ®r® w* 
qt®, qtcq !<qjtw® «tjfq*i!® * 

c®c* i 4®i w ^sqt® ®rfofts® 

«flfinit«i to c®©t®-©®«r cb^i 5fu- 
to* i ^®sqt® «tt?ft>® 4ft®ftq® tow ®® 
®tqi—4® qt®tc®j «®fa-w <to to 
c®c* wto. ®i tofal ®rai ®t* i wxM »i&* 

« ®t®C*i> cq®cq® C®, ^8q*t® 'Sftfft® « 
®t?t«tc® ®®»t®®t*—4! $! «r*t® 4ft®ttq 
4*! ’TC«f $(t© C®St*-*W® WJ ©to 
®i cart:®® ©t®©qr wft* i 4t®re! $t®i 

tots to* c®, ft§ ©®* «rt*H-qc® ©® 1 - 
*ft© cTOqtoftqt!® m «if 4f©®fq© 

wr 41:5 ?cq ^ftq i 4®q® wtwq'aw* 

to q®t«® to*t®f*fj 4*ti qt«*i 
c*q >:»*» »ftOT arttfr ® $c«® •fflt’W c®w I 
tol c**tw* c®, vfirc?U cw-®5 cw 
(WtMW qtftl *1 W> TO ftf JJ* W®to 
<arto-®ci n®q* $-®t® qt^i *rt«fl <rrt i 
s«N *rwi ?tw, cqt^t^far ’w 


^ck ^*rw to stq wh>r, ®to ; 
^ftw nt©i «rtoto 

? *re® i fwi csrftft^fB wtw- 
*[Sq Wttocw I 

wtwi^ii wtqtflr* fhru 

nFi^t 6 ! wu ^w, ^sftw 2f©t^« m 
few®ft m w i fa fe*ipr 

jrfilfi w i 'sfMW Fi-ftq wfw 

n«r ^ftr ^ w«i <iicn ^q w 
nt© i ^nta* Ffc^? ^ti ft® fa fi*rito i 
4^ ^ wtw^acq® wtwwr 

w i « *u ft?j^- 
w® A c>r *u %Uz* 
4® 4^13 ^ I 4*tsrs: 5ta{5 ** 

WTCTEI D, E, F, F 2 -^ ^?{5 

ftc^ wfto ’wn wt 

ft®) i 

®ttf® D WZW few®1 «• C«!|C^F 
1 • ft: ft: l ^(5! ?tql q^ftF w l E.® F x 
«cwi ftft^ wft#n ^*«®>b-«ft: 

ft: i 4c*f® 3>5&®i, c^h ^ ^i i 

F a <Kw nfii^^q—c’rtojs 
c^ ««• ft: ft: ®qi w® ntm 

4^j ^cqi to® wU wl l ®tfaiftOT 
*2$ c^!; ft® qtsi 4®® ft®rt c® 
^rtw® *t®ftq, ®r®! ft®w^-r 

i ^tc®?! ®tft^tcq® ftFft 4 * i 
' 3 <t^ ^(5 F w ( F n Fj) ftcq 4^(5 ®c® 
qft'f® ?® i E ®t®® 4fWt® 3f*H: 

®tc* i D m ®tft:®qt® «rt® ®t® i 
fcnftfc®* E ®® ®l©i 4® ^tc®! c^ft c®t*r 
q*n® «tt® 4®(5 ‘JHTfft E ®® qt«®i ®t® i 
»• c®l® »»• ft: ft:--®® ®I®T c® c^t® ®tw 
4® ft: ft: "f® ft: ft: 



'srtwiwni w 




Tmc«r 4? 'BrtftSfa 
•ftt* i 3Ttos* *tvt* *«R <$* &nr 
w <w *1 «J<f9 $t?, Vi «itc*r ctof 
ftf$ ^*n *t* =ii i wTst E tsais 


¥pm ^ffci cafte c^tot *rfa-*t**i 
*WT, *1 ¥*1 *WT—’Vfo*1 VI TOI 
tot vfti srfc’ft ^ii *nrci, vfaai 
v^r=r firti c?U nv *ft w *tvtpr 



fsai l 

^iwm Ffofe m i *ftts vftt-istff vwt» *m fcwvt* 

c*r<rft OTf i 


ftwt^ai w« c^Ft=r % ftiftv "ffi-vstira vfr apr i "W-va^vfttv tow 
ft • *rfttnj CTvft-vror mtvftv ?ca 

<jnt?j otti vt’v, c*vta cjt’fftTft’fa •fftafa'S cat®* cNft v^ftv 

^rfatw wfopwa*! ft vtw , ®rf*itt>rii ’rftftj c^fa^-TOia c^i¥ ’ft ftt^ iftn 



fort* 




cw«n i am ^ <nc>r c«h*-to c<rx* c^fsx? c»Ttarh?fo 

'Of^rw -2fft*-ii%rx* «rt^i m i 'jj’jcta fc’tr fax* i>ftf»x* «rx$ i 

*x* *ft*-TO «iftai ^tx*r* arre *rtfi i 'tun **ii cttb *rtw fftstJt wr am 
wr*t*ft fifo nx«t* *<11 ^ftx* *wt* aftfl *x*i *w i f%^hrs:, fo wr 
rro i >2Mt^ *it*Wxw if^trei, c«nw-aifinrt* x’fx? ^ nx**r c*tan ami 
fol*KW Sw«i, ^tqjri, ^tir fcnx* wft «rfofo *xr 

*ttx*finft f^Wi-fol ^ *ffo*ft 4%tc®i ^x»r «m ntx* i 



«k fear i 

C«IWI C«tX* C^ftx* CTOft** 5 ««ni faf®S <tX«f I 

(*) ^flfttlt-wr* mvMB'tfit-wr (<r) •^FHfNvr i 


vrc« ntn *11 wrttfta m fo «am ^wr 1 ^li ^“ffe 

*fft 'Sftl qj-^t^Xil *f£l C*ftxf arffcflM C«ft* nfwtCT* *XT CTtttfft- 
m 1 mw cn >h wr §*txr atf^txm f*rc*f 

cflfcftjB fo «r?ft *fx«r ai| «vnf*i w* *ft, «fti arft*wi fax* aftn onr 1 
c*f®« cfe-R c*fx¥ caftxr flfo aft*- foiv^foft Tftl ail w*r 
*km c4\ift (w fo) 1 «wto> fo arc* croft-^swr* »rfow aivntw 



wwft, >*«* ] . * 


c*rt® atrci «rcx*rxa »ra5%cn fa* 
nfaa^a *u watm Rtata 
far* «rft*r <w c«raf-*5 c«x* ^r^i 
qja fat* nt^i atatt** Rfaai afa 
‘^ThR*^ ca®t*“®atW* 4tf®*F*ia’ <am 
4^ wt*?hr ®a«rt* m at* ‘^t^t-f^ 
®a«r’ i 

atfiJa fc*ra fat* ca *ra ^a* r*i, ®tai 
n% qt* cat® -nix? s?i i atl&a a^'"ft*f 


ntas qja^ fax cat* ®w?at«ii ,«rrt*r 
*sm-a*«T *t* i 4mr wtf 

cnst^ ' *t® ** <w 4 taa attaai aft 
a& ®t*® i 4*t?i c*ta c®t* aat* ca®t* 
catmtattn* ww ®atw ’rt^hrr 
ca®*i a* i 4*1 c«ra*-aa «:? caftt* 
cafanatraa aat fat* <at*®-ata ata at*; 
<TO—cast* i ^rawapta fcwaaai cat® atta 
cvaffret® catad-R aaat* aat* ca ‘fakta’ 



ias f&ar i 

®aWa% l afaa^ta* atw at* ^tawt*!* «ff®fa;*ta afaa^a I 

®**-£?^J a 5 ® *Rta. tff\5?«H« ®sg fes&'Sil *ta C^t* 9t* I 

batata 4*p aat* ®**atai 'afsaasa c®* *t* afata 
sta afta i 


4ta ^if®® 5 ® ®tai ®tta* aft* atfat* "f*rf8 ajaata *ai **. cafrl ®a*-£irfr ?fa® 
(To i cafe® cfc-rtaa *tet*tft ca aa at* I aai—aaat®l V caar cata sew 
-sttaa-aa aft*, ®tat§ atataa®: 4$ *fta fa^tta «ra$ta -sstfa® a* I ®ta atta atai, 
«rtn® ®a* ajasta ata i 4tvtar ®**- aaat®i c^ar cata csfa® fafaata ®t*t®a 
Ml ** 'SftWfa® ^ 4 *^ 4 § ®t®t* a 5 *f-MT *tal 881V fafr*'at* al> ®tlt®a 
®*«rta$ Rtaai aft fiftat* ®t*® «ta* ®**-Mr 8> ftfct* i ®q; caf®® ciaaft a* f 




*• wt*$fniin [ t$, >t 


wTO ct to cto ctoItto 4tTOr TOi, 
CW-CTTO-cfcftTO, CTTO-cfefttTO, 
ctTOt iff mtT-TOtr, crottf toTO to- 

t 

mti, kjw itw crTOw mTO—Nrtft 

TO crol fc*ltff WfOTtWl *fW I itwft 
srotm ctto cmtwtcro to TOt- 
imra itrjti TOtrotft to TOftift 1 
TOTOTOTl TtTO TOR* <4$ 4TO CTWCftt 
TOT TO1 fl I 

TOTTOtTO <flltftl TOI TOTI TO 1 

men «w «4i Ttetfti—m* mr 
cit^ tow ^fan fim ? ftftfr totra 
wit <sfft5 ‘^ffTTOWT arf^ftwi «ifts 
ftfti i TOihfl cfti “ffa c-TOT 'e 
4fWR—&5f$ ft^T TOT TOW-^f^T * 

ntiromi ilnw t sen i ntwt to 

icrti, D it crofa-TO cm* «fp nfwttT 
nftF c"tfff tot ctt i D it to, 

ittf TOitaft ititn tot m i 
fw tw hr^rftfti toi to* d to 
arfaifro hi m, tot to TOtwi 
TjTitfti cro ftrw «rwtTO ntti mi 
E, F, * F a —<4 froft TOT* fWm 
4tTt*% CHtT-wr TtftTTTO 
If I TOR-Mt If, arfroiFlfl ^5&TO"« 
tos^ crol ire ftti (m ffei) i 
to-^t ^ifB ftftfc Ttcw if mi cr 
wh iffeur hi ntwww 

*ct ntr w if m i to»i TOfl TO 
fnr* Tot fi—■ftnw cror to ‘ 
TTflc* mi TO I *1 ftfrfc TO ft^jf 
to, TOmw TOf * $totj?ctt 
tocw fc*rci to<t TOiftw mr to 

oft Iff *fftf f%« If I TO C>ft TO 

WH TO* CTOI * iftWT fc^TOT* 


TOrrt nil «n fa CTO CTO Tttr 
Cl, CHtT-HTOI E * F TO Itm 
« CHTO TO CTtfc I-TO D TOW TO 

ftef cfc^ mi *tt iroiitT error 
citltwtWT TOTOi D tow nfaw 
wi toi, rft* n itrt tot- 

411 to n i 

itfffTO 4ftW»R ffeef 

ITO1 TO¥ ffCf CHtf-HTO Cf*& ?f 

ntitefi iin *n i ft* to m iTO iTO 

Cltf TOT Cft I C4W-H CTCI Cfftri 
TOlf«11 fllWI TO IPT f’JC^I 
fe*ni 'fliftf 4f«iftiN5 itf ntftf ^to 
to cto *to i iitwimi fcShnti 
iTO *R TO1 *pTO %(fW 
4tni i 4 |TOt TO TO 4frofifc iftcf 
Cf^5tTOf«rTOtCI 4Cft«R TOTtCf fl?f 

*f tv ntlfef won 5c?i( ftat) i 

ntpft to mci, TOwmn 
ft^w to TO *ricfmr ^clf fe*nr i 
fjT * •fftffa ftf«I TOltRl 
•fftfiw cm TO ftf-ftftr, i5-*ifti^f 
^sjtfai fmi ftftnr ffCf, ficffftftf 
•ffMft ftf^w nroTO <jftfft 
irtf 4TO ftfwr m m Ttw i 
TOt^l ^tlf fe*u ftti TOrr ctHtowi 
^tftTOn to TO ftw wlroSH 
niTO nftf^r^T i mi TOromi TOi 
«9f* ffi 1 ® 4 il Tot TOff^ 

If i cf^t’frf’t^: ftritiftl iT « ’jftf’lf 

TOTfti 'arTOT’T® TOftfe i|TO 
TOJJifVl W TO*T citit 

TOt^ TOff i Tltff ftftw Wi 
TOWOTI HU ftF TIT TtTO, To 
TOW CTO TO *IH I «flft ftsftl 









¥c* arc* w c*t^ fcrcTO 

crehr-w *nTO ¥ai TOi ¥1 fa«rtft¥ 
** i *t**1 wfa»r «C¥ cro wfa*t*in 
jjto ¥faamt% ¥ai **, c^fa fafe* tow- 
c¥ar cto ‘c*TO ¥fa*t**i’ ’TTO'a^fawfa 
**i to «ro i «n toi *n ¥tro c*«ti 
c*rt*TOtcn*c¥c<i TOt**r fa$*M or<n ft¥ i 
C^t TO TOW ^ TO. C*fTO cto 
¥t*f¥ $5* ifawtfl' ¥f¥CTO^f 3 fa D 
STO 'ejfaft*' ¥t*fa¥ TO I ¥tC5ifa TO 9 ! 

ctoIs-sto! afc to c-rlfas **Mr to 
>rtii w ctoi* c*wtww to 


CTO fapfw (««*.)—<** wtftm ¥f¥- 

*rflt *m *rtfl ifa^hr kwtfa¥*i <«¥nttf 
•fiWhftf st®rfr H to* m 

w * ^ wt^li Ht=n *frrfc* c*v 
to i ‘«rli#tfw f-nrtfitffv *f *tw 
^ f^froitw ctoi ^ntOhvtv 
TO WW fivftl «*l TOlt >»« ¥tCTI 
»4i wcfrtro w flaw fcnar* "$ft¥“> 
wtftin §c$fa*i i ¥tm cto wtw 
■t^tfw TOt^t^ TO ’TtTOJW TO 
TOC* i toi cq to* wtoto 
W TOC*, C*T ¥*1 wtw Wt* ¥1*¥ wfiffa 



¥t*TO3*! « $*fcfcf *f<fa<TO TO 3f«¥fa¥ *fac* 

CTOfiT-<5TO«!t*TO **?* *fTO *ftlfau*«l1 CTO TOS I 


TO TO I 4$ «rTOtC¥ to ‘cTOfa- 
wiTO’ I 

wtvwi toc* toto «rc¥¥m toc* 
cto c^to-to $to *ftftc* to 
< 2 ffa¥*rc *rtcro*i to i 4itfi TO cTO 
feTOt f**» *1 I TO F, TOW §TO fa 
TO*, W ¥*C*TO«1 faCTO fal^TOTO 
*1 I ¥t*1 ^C* CTO C«fw TO TOR- 
¥®W 4fa¥fa¥ C*TO-¥*¥ F # 

** wfaaw TOf ^1 I <ifa?TQ*l »r^¥ 
TOW-CTO tfCTW i?{5 ftwt^hn 

^n»ifa fTO’i i ^ti (»*■>) 


c^l i ^fta^Ji'tsei-^asr^t?? ¥tc^ faf 
^ W f fa*l fro? ¥fa^*l 

¥tc^ I TO1 Cffafel WtW¥9t»W 

*ic«(j^ ^*i*r toc*, cTO&i *i c»r w^a 
TO¥ fenc? K*\ cnc* I C<ifC¥ fafa« 
c^^fa-isa* w fac? ¥t>wta 

nc«f wx* ^ ^ ^ *ca 4CTO— 

F, ¥C5I* ^TO* ¥¥»I »jto wt«itc»nr TOil 
^cto i c?«n cnc* F a r?cai ^nca? 
tc*!¥tCH* <Rf JWC¥ ¥tcn wtw *i «TOTO» 
«Tf 1 ®TO ¥tCTO C<H 11 

*rtCTO ¥¥J¥ Wfac^fl WW &CTW ¥H 







t si, vs toji 


CSF5 TO* CS, NTOs* «pS[* f&TOl* 
fss* ^tnwH scsssi-cro TOtcs* 
sstresl c*t* fas$ fafsc* csti st*i 
^fasfa to ssts TO c*c* CS ^frc* 
scscs, TO esc* TO *« s** TOS 
*sTOl fslfsTOcs* fsTO *cscbf *tst* 
*njtn* ssfa Ptfs***t* fsc** cs^c? 
^Iiwpb srssTOt* *nfa*\ i 

stcs scssTOt* toj 

cscn ^ *t<£hi scssstTOs* scsi tf*s <w 

>>«*-«« StCS tv^s TO^tft* N* WH 

■w^trostoB TOtfs^tft <**stai TOs&t* 
c^ar i to whf fscs* TOtf '■ntTOte 
*c* TOcs* «nrfir Titw'a TO 4*tfa* 
TOss^cs* scssstTO itfTO sese* i 
TO?* scsj TOs?tst?, f?*t * 'estscfoit* 
feoirowj i TOww fsfes *ssi 
fcssftcs TO^I* fiwtster* wrt* toTO i 
WTO fs* *s*tTO cs TOw-flPH 
nfc *c*f*css, Tosses >re« $tc?* fafe* 
ssTO st*i fsTO-snc^ sst^ sesc* i 
TOc* TO*i cs sjn* st*s, csfctc* 
* 1*11 sscsTO** i csTO <ffs3t* <s* toi* 
to to* stra* stfstn TO? *t*t*i 
csTO *t?1 TOTO TOtC?* 4C*stC*$ 
to si i TO i*stirr* oft csto cstm- 
cstcs* to ‘csTO-?^’ TO^^«t»if TO* 


cs —c^r *si fero* TOrfcsi 

CSC*$ C*t*M TO* I TO 9 !* TOti to* *** 
to "$f?c**TOsr* fcw*ts?r»cs* a** 
TOw to* sfo ctocsi TOi ?fas 
fcs^cs* f*TO? 5stc**t* to $tc?* to 
s1?1 c*TO* cstTOstS TOc^ W, TO ^ 
s* i*TO-wc* TOrww ssj f?e*^ 
stTOfa *3c$ to i sf?« fTO sTOft* 
4c**tc* Tows s?c* wiTO 
TO$ SC*fsS <43% TO 'S«f'»rai* l t*tCS*'« 
TO* TORS TON SSt*t* TOCl.^ 

to* f*|l <ato rTOi esc* esc* i f*TO 
wi ’is:* «i5i J i*t : i-*t< FT^itPil c*N 
orcn ncvl uq?p*®tt^ I Iflflt TO 
TO^I TOft*I ^s<n-ttir TO"I TO^tfo* 
*l$l I ^ ft»l ^Sf 45^ 
i c^*?i:^ >iwji fs»i *rftft*. 
TOt* TO 9 ! SC 5 * ‘TO- 

4 rtfs* «ttf Sfl ^ < 4 <N ^c*stc« 
TOI PlV>*W «ftfl cA S»lC 9 l| 5C 9 ! I 
TON TOI fsf 9 !^ fCTC**I 

c*t< ^tntTOr 

to i tots *si sw *?* 

ss^j, SC 5 * ^ ^ I 

TOI *31 Sts—'TOW* ’TSC* 

CS S3 Wt'S *s^ 3CSC*. ^1 »flTO ^*Wtf5^ 
SC3 I 



toiot fa®ra 

ffORSl*It? *lt* 


«rtifN ®tat®a c*ta fafa® 

Jftt I 'S'Rl 5fC^« ^ga ^®tc® ®ta®ta 
>r®r®1 * 7H ca <4fP r §af$a ?^w s<?ta 
«rfap* fH ca§ >pct c*ta a®ha aft i 
ftvrtij cift ^raP i$ qftna *fa®ta ®ft 
m sftatcw— 

“aw «rtf® ca ^rc«i afa® fam 
®fat® HCTR-*fft a$® ®aa i” 
a^ata *rw«j t*wfa ftPF® ag 
Mtcro ataaica, «rt£N as Prota 

ntaapa afcc*rs f%f%^ fa®ta-^nc® «wm 
«rwTfft^ ft*l *1I atatac 4 ! Rtci, 
caaata atfo cam «rt$fr*i atfro 
'srej'S %, ata*l Sa*l 5^f%TI fisfr 

atctf wrt »tai <w ®tca 

ast®tat® tyro faaat*l Rftatl, avaati, 
ataata stai aatapca ^fa-fiRwr, 

aR-stfaa, atar^asa ■f^w« hm ^tcs i 
®t *1 S$C® «*tata C*S CSS 'srejfsa* awpi- 
faqfca aca tor ca, tft&fa ®tac® 4wt- 
ct ta, vtanrfer «r$f® aa fait flEn i arataa, 
«r^f® aststcai feftft® ^ w 
ajfntaCS Sfa-SSHI afaai afhl PW51 5CT I 
®fa1 »f^f« «Tt5ta ®ta®aca fa®fcaa TO 
>TJtf «i*rfa®t® fa, 4TO C«Tta sfaai vil 
5ct ai i ®ta®at^a W»ff CTOT ^rt^t=r 

tor, Hht5 0,# * ^ 14 • a«,a* 

»aafa csta aata caai—faarf® ®tfta 
nfis® ffePtafarea ^<sn atann tstft 
«viW «rftP TOtta faro «&* 


TOTOl $fSTO atf®pTC® Wbp 
®*.*tfta ®ta®tocira *(*ffal,*f, ’Ttstfa 
aja^, fraatfasta *lfta TO f^Sit 5 ? ’RWS 
vmf%w wtw* fetm «rttii ft$am 
®taa®f fcsa-’ffaa ®ta®t ®«R*ta ®ta^ta 
*rt^rm ata^fa fa to srsfaa atai 
Wfl cwsH cn tar. ’TNl. ftai, 
^ vRt^ Rfwi w 

<«niw wft:« <w totoPi ftronr ^ra«r 
ROi, *t*ftv5 c^rt'srT^faf sn ?lw TOffc 
c^frpetr^ <rrtTi to sw 
TOtf-ffaR, vrrt^, "ftJN-fwR 

c-vtR cfR ’BffttT* «pt*n fai i 
Pfi^to ^ aRi cf, 

> 3T^?I CVR ^'5fc^ 

\ 

w =n ^91 'sic^fei ^faPr« 

^t«, si Ri c^racT^a « vRttR 
?ma s^rtrCT i ^^at^ vibtwtCT ^ 
^t»T6 c>r«Pr ’f’t'T Jicf i 

f*rn «f5r totoPi fN crafl c*rn i 
^twPi ^«i*r*if s wym «n{at<r 

m ?$w ^s i gjt^c^a catvR 
« ^casft >rwra afai sisaPia tosR 
Prt^Prs ^«i i 

(>) lc«?c« a«ii “®Ra, 

^fM TOft® ^Faatc^ ^fafts^ 1 ^a i” (VII, 
3,9,7) i a^atCif fawt^c^ra atvn ca, 

«ft® c®t*rtPr®W 5Ttff «ra:a ataai tor 
ca, at?, <jfa^ a?tfa stftfac® vfal^® 
^cTOCi stfa -r® a^a Rtw «rarf® 



*8 


Wl*r $ [ ibrXf m, ^ 


fiwfnl ’TJtfnfn«C7'6 <4^ Wfar* W 7 ^ 
fnars nw ^f%c^s w mfc » to <4$ 
afters ^n ^P8ti cn, 7^1 fl^tw 
^ '7t*<fr nfcfascfn; wfa 

C7t*ftfn7ten* wew* rt *t*t* *«,n* «itpr« 
^ta^’rf^tc'r* fart towffw ^j{B 
'BfWt« ft»l 71 i 

fa) faf) w Wt*a <w to, n7en*$ ajfni 
W*” (1,16, 10. 1) («r» “nfa®t* *7 

froHft w<*t7 artytcre wi* attar 
stntffo rt* i” (1,16,10. l) 

(«) “w*« *i wfafa saytfirs 'Q 
Ttowr" (VII, 3, 12, 2) 

(8) “arrftataft wd* atwten apfoy s* « 
fta? fnar 7far n"n* 7ea” (I. 7, 5, 7) 

(«) (7) “wda w nsaftrafa^, (iv, 5 
54), (<t) -t*f ^ naafa^ nstn^” (w<) 
[VI, 4, 2, 24] (*f) *tt7C3>* nSW? stre 
wjr wffiwnf naenfae* wWwtn i 

(VIII, 4. 8. 5) 

<4$«fn rtc^> ar<p*y fa^ai aft*, 
»|fc* 'BJt’Jt*, a)ttnt7 ( C^\* ) 
sawtffa, ^sfnt* 5 ) <4*\ aft**te3*l aphn- 
Stae*!* ary WTtW <4*^ nfa{5 afaa 
nnteaen adtenfy nfcs—<4t n7n dastf*7 
«enj* *t**ii * atfwtn *rt«fl nt* ^tl% ? 

fa) *9f, f*$J«* 'Q |fte7 fe**1 7t* C* 
4t n7nt trar* artyf ; TO <47 
*t«?t* new ww start* froi <47 cntiia 
new w cnt$t* jji s*, to fofn >7fn* 

ntstenj^ fctsta *$ * artfarsw* f*ar*r 

nte« ntfroi 7e*n (I, ^fnwi xxx) i 

(i) ststai nntftft atnneas* atsi steal 
ntena«rfal5 sten n<u Ren* fan wnn 


ntess wy sntfafss ^cara nf*^t ntsn 
7faevsn i (r, ^ftyi Pxl) 

fclnnn sen yean cs, dflry ajtefti 
enfa«Catena w*rft aten ntai mm* 
7tn 7f**t* wy caritf^f*st?fi7 n*Rt*« 
arej7 fsenn i 

(^) cncn* nwt*« «tsi ntfiftt* 
(*r#y) <4** |f^* -rf^psr nt*i feto* 

cm fccan Ttei (V. 6. n. 4) 

(>) ^Iwty arc^s ary *t$* ^aft« ?) 
<4*^ ait^a^-fsnte* wtf* *j*st:**«, 
cnfnt^ nf'swi ntn i (V. 5.1.5), (V. 5. l. 6) 
wt7j*wi <s c*tnfn*Ma* 
cwtn fnc-rn cf*®t* nf**e^ 7ef^r* ntnWen 
ntm c*r*®t* 'e fn«ften* 

fce&n aftes i <4^ fsnte* *%t* “f^^teafi” 
<4715 wtew (II, 7.16) *ni s^tcsi war 
cvffnc® nt'Qm nt*— 

( 7 ) n^n * ^ sf:n« wn^r? 
c*tns* 'dw-nfirwTtfr (vm, 4.9) i 
(n) “t^! arMen* n^tn-nyf^en* 
ntm nt*i nfentnt 7*, Ttvi ^tfn 
yfartfir cn, dentil* *rcnj ^*y*tar 
*fn*i nf*f5^s r (II, 4, l) i 

(n) “ 7 #! n^catns* w n^ft«rt*7 t 
art^w f*^*«i7t^ c^fafa ert *yf5 cwrnt? f 
(II.4.1) I 

7m <45ft *7 n**€V art^C'T'Q 
arR^4t*4* fsfy^nt* fsftfe cwn«1 nfn*i 
wfiif5<51 ttst*i ^d* ^*tn n^n^n^«, 
<4^wn ^cfin arttwi C7tn c7tn wen 
“*rtn^j”, atfK ^?tCtn (ntstsi 7nn« 
ftnjts**! we*n m) nfnni §ew 7*1 *$stcw i 
cm— 

ntnw, aptsy c*res* ^TMnrtjren 



>»*« ] >« 

** spr «tfa*ra ^rtftara 


*r (1.7.4) i 

** ptI arsfa ^pre “^Pr^j” ;itw 
fBfavrr** R<®Tt=m sftifita 
**ii shttf i Rtwi 

fewr aitlf— 

( ¥ ) SJCTTO1 ( 3*f«l )! 

Rfatora jt$j « to*e®i* ^ $w 
Rtn, far far at* arfatl 'ft'Q i Rtatm 
•JjTCW a**, C9TCI « ffatar (Three 
humours) ^ atfat* *¥« fewNPl' 'Wfir- 
*1^1^ Tft ** (1.7.4), I 

(<r) Rt**F « fevr, 'wrfnr^t 

frtcm arfttiw «rtn*rc ** (vnr, 

24) i 

CTfto *ft«wi at* or, arfatft 
$att**1 atar^t**!' catat* ffcrtft 
WtWMJ *fatfa*H, (i, II, 7, 19; X, 
39, 3, 6, X, 40, 5, 9) l $t$tFf* ItH 
rvbi, afa^i «iwi-w f%, ntsrat’T- 
fatra* ^at* fcra* (i, 112,8,1. 
116,120, X,39,134) I Rfa, fcf, 

afas, sroHfo, »ff%v61 * catac** atai 
att-farhrcw cttoi a fail 
i cro- 

(?) «rtw, aftafa* Rft! 

c*tcac®l c^t^ln (1.4.1) i 

(<0 a fata atai wi*w *aa;ata 
&VS RftaftJ *fwtf, fata ffttl 

^rtaftaa w iarc? ritlfs *a (vn, 1.1) i 
(*r)irtroi *tw* na'afarPire w 
*npi*r*tw Rtatm arte * 
jfat 1 ® fa* « ^fas ati’ni j ra**»r Rftra 
atai «rfa*a (Vii, 3,18) i 

(a) a% 9 1 jjwtCT jfi a* ^rta 


(malignant) *f«rte (VI, 3,8) I 

(*) vf Ora ftfiw citeti c«rt«w 
arar •ffifim-ftCT ca* Staten c*P t 
* fo ntw *n wr; awwwrti fftate 

*^5 a* 'd** rotata Rtw (VII, 3,13) I 
(s) a* snrfawr, art* fatal*, 
aaaa * sasfaf^ Rtatta* 

a** (1.5.1) i 

(*) ^4WHB afal vf * 

arfa wrr fa&aa izu *i\ »r^*j ctrtw 

sft-T ^tw (1.7,5) i 

(^) caFJtf^f PNtvvt 

Rhta « *rttnt»iw 

a. 7 io. i) i 

( v ) *Wg () r*», ^Whiw¥ 

wt51 VC>lt¥ « 

*fa'8 ^ (i. 5,1) i 

(«*) c* *it^! rWcti ^<r 

vrts «e« waw «rt« orfn^r 

^ 'dwePre Tha (II, 4,1) i 

( i) qtftiv* nVw f 

w rWw arrtlpnr RtRi 

sr^tciR 'dw, ii *rt=r (VIII, 3, 8) i 
(*) ci *rfai>, #a 

arWro rWwi *rt?hr, tfwtPw *f9, 

vQ^f^-?Iv5l 'Q »rtw ^ l 

(ar) c*it*i ^Pratr^r, * 

iv f%l aifti«w & *iw apr»rft'«- 
Rfinre Rtat»r wct— arpit w 
^»tf^ (1.5.6) i RlJffa i?tanr 
ftwi W9 aPt?i ci iw RtCf, 

« c>rM ifti ici 

(1.5.6) i 

orwtcw aaari^ wmn 







fltwsiTws Hu *jrr fiihr Tfasr— 
“¥trhi f*T5t^ fBfavTT, «rfat* W‘ 
<tM*r -f’s f^wn tor <im 'oitfSr fares 
VTtW (9.7.9) I 

ssfafa® cq ^Tt^fa 

vtitfhrcw fa*fc *wc3M, .^nw, ’ftt^r^r, 
«ft*mt^ (**& ?) «hr, ¥fiprfi-apftf 
’ll ^BCTTf*r *rfifi^ fa»l «W 33, 
refaftfr^i, **iftf*vn, srfirfaftvn 

(Cauterisation) <w s?rfir-fa<treil 5 ff?t^r 

crM-fartrora f&favrhi TThs ^re«r i 

fa*]T> JUlfa (Mysticism) <w tal- 
Hfvw arrttni TOttf** (Hypnotism) ThM 
ftfaFVTt* $!*¥« CTt*T refr TjtW C?fare 
•ffffln fhr i fan ®uu t^tIS cren 
rt»i i 

(b) $fa wm jfi »rtv=T 
¥fihtftw. CT ¥tfld ¥H« ?«fj¥ refatCT 
fa^FW i Mysticism) fafTI Tt¥ TfNl 
fa»R (I. 17, 4) I 

(*) itwtw faartfafc ¥«. Ttoi 

f^tf^fei ft si faartfaipfo-cr 

srtltoi fc*¥4WW ^trsfr® ores 4t¥fl 
w ^Wwr *m*$ 

¥fatm Tfifl fafft* C¥tOT 

l?pB1 nf^tf^l (VII, 3, 22) I 

c3Tt*i^r3T¥ fcww «rft*«rT, 

am cfa flgmfaThw (IX, 5, 1) am 
TOrhm afrits (ix. 4, 18) s 
V&V TtT ¥fa5 fa^Til « ¥«fafCOT 
fcWRtT* 4$ <?\UW (X, 4, 5,) *2jAn 
flflw «f«tw ’Wt’B (IX, 4, 17) am vffta 
*rw ar^«i aW-faTNw ¥t¥t*ifa *pi 
wfrfii (ix, 6, 5) i ¥tw vn pfctir 
CP, CTtWT atf«ft¥ Tfaffo TOT. TtfCT 


^ *w, w? *w am ttcts 
W f^F Tt=T ¥W (VIII, 8 , 10) I U¥^ 
¥tc^ PTtWI TOt? *? TC3 am ^t¥lT8 
*ftU (r. 17, 2) I 

«rtfin qfatas frcw Ttre, 
*w - 

(b) 's faar, CTPW C¥tW 1 

CSTTlTW ** S TT* *prhr 

¥ii *n*r s 33*1 wr* ■rfw"»w TfantftcT. 
c*& Thiwl ww? c^Ntc?^ 

^itfipi i 

.(*) ¥ft4^¥hr c^tvn 

nftw ¥t ¥1 ff 

¥fihlt%»I (I, 17, 2) I $<SR 
CT¥5tfl Thu fljrrffo t%«ftC=TT ¥tw T? ^t¥ 
¥t« (I; 12, 15 ; V, 74, 5 ; V, 39, 8 ) I 

«r#t¥t¥ SfftT TrtW ¥ftr—(b) feftT, 
Tt¥*l, ¥ft^ 'Q *rtcw 

£T¥t^ (VII, 6 , 13); (*) 4$ ^Tt?k 

T¥»i orvtphi «rn ^stftr i 
*jf ^f^r$ ¥^Ttw ¥tw ¥t^hr t^¥, 
^IrtPB 4f»H¥tol ®f5f^ W an yi 
(IV, 2, 8 ) I 

(o) Tilt 1 !? ¥t¥T8ft*l ^afTT ftlPlT 
TITI ■sptT ai'h’TS *51 ! faltTOW Til 
(V, 6 , 6 ) I 

( 8 ) 5f^t=T ¥fpr Tt?tTr- 

Ttfi^ «rrf%a ^ct ^t¥ Tfihn itpr, 
crl feftPR¥ ^*TTtS TtftT y 

(V, 5, 5) I 

(«) ¥f«« ¥f^?hptui, cshm 

TT^hl ThlCTWf «PTCT» *m 

TfiWflCT (I. 17, 4) I 

(«) >i^Tf fe«w cTiwnr Thn ^trhn 
af^Tt^^ti c?? nRfhr tcsr (ix, 7,6) i , 





•*!& 4^taata ft ca, 
ncrcra ^cn *t#ft*i a^ratt (Ft^st’T ?), 
arcn «ltaa*l, 4>Itaa lffa-<W ft, Tren- 
derlinburg ^aatfca W 4JTtaa *<tt* 

aprfwfa fiw i 

umaa jpt fc*a-*rfta ota^atf 
fc*ffaca»f »pBi>fttifl m 
uftat* ajt*js atfttvB *1$ i ^t?c*i 
4tat«ftaa \tfi «rt**r*a ?tf&ftMi 

ca^ ^W« 4sf*re ft»i i ^ratastcaa 
fsftMtW *lfta^atawa *ltaaf"l^ta fct*n 
qtfur cafare at'sai ata i faaftfas 
faaa*i«ftl ^sftta a**tkj 4*11*11 

(0 fctstai ^ <ffaB«ra fa-wtoa 
w c*teaa ?faa *rcaa ^ aftatfa*ia 
(I, 112, 10 ; X, 3, 9, 8) ; *tata 

vSI&a^ta fa*& 

(^a<fafa^ ?faia w (?) ^) ftaftai faai- 
ftpjsr fta ftaata atafara^tca 
«rte$ ’Stare ^aaftfas) a*faai $f*iat%*ia 
(1,17, 2) I 

(a) «aatc*l ’tiarea a^atrea 

ffif^a Sftfta W*% WW* aajm «rt*ww 
a*ai a^ii slates i 

(«) <5f!a sire 4t3 


m ®ta»itrea *tre affaare asiat 4eate*ra 
(Application of a ligature) *atG «ltre 
(1.17, 4) I 

CW CSItfmitftre *tn, ftH Gift'S 
ret* ret* aaentlre reft 4ftft* *tae*i 
faf-ifc cat*f-wi ((w aaeafasten 
sa) caai fare ststal *rtstrer ftft^ta 
•reft 4si*re, reaf* aihrfa* \w« 
catena m «ifaa, nts catrna m ’srfa <$a< 
c-rta ai fcaat catena *?* aa**t caa^ta 4nta 
at®l *ai si 5 ® i 

naTO aftata §nea «rt$a sHena awn 
^Nr^s slen« to if $t*«fa faeja* farea 
reesr TOrtnetcaa nfatfa* l ft* 
*tsi ne^s naasfatre «ftae*ca afro w- 
fsft vn ft*ai «rcarM&ta fsftvita ^nsa* 
atatatfsareta fce?ia aicnca *r(| i ft$ 
c»rftn «rat^ ft ca, ^a 

Kcacaa f&ftMVC»a catt4tfta 

a^atcaa fsft^aafcaa ^ 
ftq! faafofa® ^ta nfaFfa?— 

“«itatc?a fafaa, ar?caa cn-ft-Q ct 
affat*^ faftai ^acaa caaa 
fifc^sa fsftw«« c^afa cafcna 

4ftfaatcaa (IX, 7,9) | 



ffifNrc 


a*Wal, W, a*l, 

3<ff® ajtfaa akaa wha ^<t'J i ^lafta 
*tf*tfa®l fa»a a>'ca cawa ^ffocata 
si-a'sta S*ra i 3fat caai art, ^ $w 
akaK^ «ra^ *a «ita ca*fe ca^ 
^ atw i lart m ?tfi ®rtt£w 
3f$cart ■roi, ’■wfwasi «rf«Tat«r a*a «ia 
artw a>ca i «raofc oral ar*, 

sfiartL P<p <aa\ a&rttora f*®tca Pi^i *ai 
art i 

aftcaa ^a *rtNw ^rtf^aw l §fps- 
<w $ «r*tcaa^ *fat*i *>lc® 

nka i ^ca w «ftat*i$ ^jtf^r^ *tai i 
w «rttcaa aftartj* arttaa^ka «& 
®ka a>ai ^ i aa^rtf® w sprtrtw 
ajtPmt^ aw; aai— ^Jt^tar, fikfcata. 
csw cafofa #rtHj a^tff® w 

«Frtttw aw ; aai—cafwtlfB’r «l^Rs 

catota sfrtkij ’rtartl®: sfrtkl, ■rtjtol 
acaa *rt?kaj caai w i arsarofar* 
aatata *ftatrt «rtaH*i acsia artkaj oral art 
ai i asWt'nr *w aafau ^ifhrt 
awa «rcat®H ^a i ^tartw «rNji- 
afoaptwtFrt «tfct»r aw; aai—a*re, 
Iwrtfcfri njtatfafaa i afkMpfta 
«itata *caad3 frfa&J orfawi *keai atai 
jpn^ tfa'ta aftat^ art? wsfta 3$al 


atw I ®rtk?a artar aftaf^ al Aerobic 
Bacteria aw, aai—fikfafr, ofr/rjfefafH 
I aat'faa ^pr® % fafe faf*ai ^twa 
fc*ftafft ataia i stalwart? ^ka* 

fafoa *a an croPrc* *a-artar ai 
Anaerobic Bacteria aw I 

a^art *rk* arttai 33 faa natort arti 
^tfsai atop— 5 srttffacar aw i 

*irtrt *®ap®f*i *frthL aartrtl awa n-t 
waa ca?rtrff ^ai 4ffsnn aka? i 
wtetfrata* *fjrtrtfftli>* aw I ala, 
« aim aj^ra alBw ajtf>i^ta^r?i fawwa 
-4^(3 affaa 4 ! ^afat a^faai ®t?ta 
aon 3tfwi atw i nfaca-f 

*ft$w! «rttai «ifaaa zm arfail 

at%a eftai artw ^a% «ia$a ^tca 
fft nt^c« atw I a 8 a^ta » «it ^at^ 
^^tat ^tat 4 ja' nfaw nt«ai faatc^ i 
^atisfai caw? acaj flcan ^faai aiaFfl^ta 
fataa a?ca ^ia^ facaa atai caw ajffaa 
^ a^ca i 

ca «rfeart afai #ta^s vn « cnrt 
a^tas ^ajtfa rfaar ^al art, ^tatcar faatara 
aw i <4faafaa^ ^^ka *$rs ntca; 
aai—^at e i.aa*a^aa ^a* ipNtltff^wia 
atai i 
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ft®f 43* 3? fat* 

*TOt«f 
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art*i £®c*r ftnt l&Qt«itto j r=r 




4 4 4- 

f l-Wt* |f5R CSftSpR *Jt'G®l 

*|f>f® *|^fs *tfif® 


4 

tSff|«F |t^T 


y 

*l*tol ftfV® fcfaf 


▼ 

fa Mil* flljT fet^JT 


ftfto ^ -Sfflt? *?l ft? I «fNtl 
wtfiw <w *#Nti§tfa?i i ftoif* tow 
« ffartofw—^ & «r^tfl arjfj? wfai stai 
?hri annv *ctrf 15 «tw «W 

*?i ^rtf i 

(>) ^twtv—«wi ^Jtoi ?* «?fatt 
flfsw *itw *u i tofrtoitwfe 

?fir, toi sfir «r^fa wrei 

wr i c^rtwfts cw* «rfa?<:*f? wftn ^tr® 
<rfat? ^tCTt¥ ®t?tm 
ntw ^11 tor totffol to cf, 


^?fc® fas? ff^f® *it^ f>cf *n i tofe*tc*r 
ostffa %fo *\P3 *W i 

(0 *rft*n—to ftftc*itcv 

?1 ffawsft? fctoft ^?i ft? I to wfi» 
■ffiwtqt fteM-Wl *tt"6t*J m to? 
?t?l w fton wi to 

(\s) sprfrtofto iff—whtf’hn to? 
1?| ’Ftiw »it*ft? *tol«tN* ftotrri 
*ttM tow »w fwftr ar?jtf? 
*rf?ft? « fiffaw? ?w !*i fjtor w i 
to* ffff® >rl* tot sci i 





carte's frota 


( 8 ) ^ 5 H—*TP 1 «f¥t* C'Stfa* fasten 
nsifas sesj fa ^rs 'ncstenls ^ss 
i ^ses npi mrt«ft fas stsi fasten 
Pi StS, ‘Dfan C¥tn ‘ftp'll stfaen yi fas i 
4$ tf^ts fasten -nfaptesf ^ <sten 
*si Thr; ssi —w « aitsfatn «festn 
<*ffapi l ¥* ^8t*f ercstn flfants «tn s* 
whr stc 5 ? i 

(?) trp—*atstcss c*?en qsep cnt^tlsts 
it fas *ites i ^sfantn wi nfscntsens 
fa* fpl fa *|vSJ* «ffifa I PPl, 
W «r?fa CStntapfa CSt^S 
^fates cntetfa ^st^ pi p i 

(sf) < 2 T«i*IS—fa SOT W Sjptfl Pi 
ms ni i ntsw nteai tflst*ts 5 h s*fssts 
*ws fats ntpST n«si p i a?tst £ JLsntfas 
¥tape w sHtess nten pi p i 
(*f) Cntffa ^ 3 —faens faC“IS C 5 PC 35 fas 
■nest^n p i ntsm fai s*t®? s'fe fan 
siJtlBnts ^tse? <& «t¥tes stetl^s 5 pi p I 
(S) PS SfaSteST sne&s tfSJtfa steti- 
^s* ^faess fan <$$. «r*tcs softens p 1 
4 Sten «s¥ sfcl sfasi >*•" cm v$tr*T stfae^ 
p i <fa sea ^fB ’ll 'artsss stes* <ns<> ^std 

^*fS tpfe 'atfSSCSS StSl «JtSSi Ste¥ <W $ 

'aitSSeSS SSjHens St^fae* fcs^jfas* *lfes 
still §sg« PI p I fas*ten Pen Pees 
npt arsjtfal pnws cst®cp ncsj w 
Wfs stfsess p i w salB nsn <w it^i 
'site ntssten ^fae 3 ® fits i fats op-nfap 
ntfa 

(«) fafaiefa—few* fastens stsjse* 
<a| <npes steftsjs 5 pi p i ntswess 
'aw s*Bi sfssi b ,#0 pim *ts ns fan fan stm 
W I listen =f#-@s n« nn'ofac^ (nfats 


nesr farns ntsjn ste^) ^fasi stsi 
i -nsn fanl n?n a^st^ntsi nts 
^Ws ns ^«fae^ oi # ens-4 stm ** i ness 
fa^ ^ dis^ 'Bjs^ts 'ajsfal c-nts^fa ntsi 
sts i sfa^ ^s faens sstn fn’nest^n, 
>®9<tfn ^i ntsstens m «fsi ^s i fan faens 
snen ^tt¥ s»° cn*.-4 ^ n^i stfac^'Q sen i 
^t^fatn nfasi—listen «tn 'art®" 
^sTts nte* i 

fa) ®ren sp^n—¥tnt^s «r^fa ¥trt 
sjs^'® ¥Tees fa fas? ml^tes fas’t'wn ¥ai ?s i 
(s) ^«en sp^n-sf^tifa ^®n artels 
®sj st^tens •¥ t»ntf s'n (ssi— 
mtstfan), 'st^tens ntstsj n«si ^s fasl- 
^ens wts i ¥tess fafas? vsWtes fasten 

¥S1 ^s i 

(n) ste*n fns1«rn—dinten steals stsi 
fasten ¥si ^s i '>°‘° cn: ^tsfa «?n S'an 
¥facn «rts n^n tetst^ ntsi sts i ntstss- 
^tes >••• cns^tcn| *h>i stfae^ pi 
fa^ c’^ts'ofaesp ntfac 5 ® ?len n^i 
stfae^s pi fB^tnfae^nn nfasts ^«° 
ens t ^ « fa^ stm ^s i ^nts 

fastn 4$ 'stes fnft^n ¥S1 w i 

(n) 'aj^tcar^—listen n^n nsns 
e*nts^ ntsi sts i ssl3 ^tst ntn cn^tens 
fastst i se® ^iB faBts ^ stc¥ i (fl^fBs 
stsi ^i^s® Ftn stm ss w 'arnsfBs stsi 
'«[^j«s® ^tn stm ^s i $pe^ ^s*fB fa<sn 
n?i dm <nnlB cn^jB nte¥ i arsjtfaes* 
>\»° cn: ^tnstaits *• fa: stfae 3 ® p I PS1- 
favs facnB (ss^ sfa afsj n^Pten fastst 
fafasi di^tes tefst^ ¥si ss i s®iBe¥ ta* 
« nt^sn ntssten ¥fae^® p I usten n^m 

?tn >« nt:-^ stfse^s p 



aftSKtal, ] r a 


atstlfs* SSJtfaa Stai fasfas—faafoa 
« *s1at«lst*ls ^maitfaa ’iW’U f=rej- 
siast* tfartfa *itfi*rtfts 'sasts ntotw 
sai sai ^area sfastfa^i stet*ia «rsts, 
swi 'Q ^tapsim ^fa'sts §*rs ft^aSfa i 
?> i <5tf| sl^a *is*i—?5tft at$s sscaa 
ftafaff ^»|N»1 3tCS ; 331—"?C<W *13*1, Ca\c*Tr3 
SS«I. *ft3C3a *I3«I I'Sjtfa I tSHft ^fatS*! 
c^car sjasta sal sa 5i1, sta*i 4|^fa nvj* 
jjfiTats 43* <toa natctfa cs'csr 4|*sfa 

fafaa (sjfaaps—stafafccsfc ' i 

9 i facafa « 'Ststa fc«r«rt<5—«% 
»ltt«fC»1 stcsa fifas 43” C9^®f91 3 8 an>i 
atfasi fasfars sai ss i ’ fas fssfa 
3tfasjre tfST'afa fkm sI^pott atal 
faafos sal sa l csts c^csil cacsa ae«T 
Ista sjasta stacks atl l ^ifaHstat 
fsstca Istcs sjasta sai sa i 

«i «ot«iwt59i—faw ^afatcsa ('®ul?i- 
cs|s«l ) falfaR atl I i-% ^jt»l- 
cstsepia fasfas ’SS'SI atcs l fesl fasts 
^r.i v% ^tacst?*! ajasfa sal sa sa 
ffat^^ sfaats w i 

8 i ▼q'jtfor— 1 ssltfaa s^fa *fatl 
aa^r sfasta ercafas ss i sfa csfa s*f 
vn sftaftsl sa, v5t*l s^re stscs f% 
sasjfafastlc^a atal safB c^s sai sa i 
sasjfafastl© slc^ saltfas fastfl sa 
4ss ^©tsl ^Jtcstfaata atal afc sal sa I 


«i fsfs<r ass *fsM— s^S'sfa area 
^lafa fascaa *ro$i «itre i fas c-ntasfa 
Istcsa atai stai sts si i 



casta fas, afasjta « sjtrsa^ fa3>ta 
*«i fa^tacs sjssns sa i «rtl*r ttsa 
*fsfa -4| nsfaa stai «ifa far slssft ^as 
sal sts i Ists 4safa ^fasi s$*i 
4| ca, 4a tea ^Tt^ahsa Osteal §tsa 
S'eata stafsr fafaa §sta atai |tsi ala 
si i sfa*! a5ts> '^it^calcsa alal caftan 
S3 i ^sfa faj'sfaa 'sqfi^s «//, c^tcaa 
'sflsfaa ^cas'i cstfr i Isi fas «fstraa 
sa i K, EK 4a^ artataa i 

f^facafeca asa ^aj cafats sa i csts 
felcaa aw ^at^ at fare ststa *% 
faai afa?« sa 43^ «tsta «ta cst®ta ^sia 
afai catai sa i «taa cat®ta 3?re statataf 
atfare'Q are i c^aia atfare «rare 
sfaw sa 43?, nca cst^«fa cafata ^re 
^sai sai faataes artte fa^ta, 

'scales© ai «% csleatse^a atai 
sai sa i fares ftfaai l^sfareka fa^ws 
sai sa i ^tlats sfac^s stre ntva 
fa^fa sfac's sa i stfarstfa c§fa^ naa 
3tstrea atai faal^a sai sai ^isrffas 
«ntfa®, c®|si «i^faa cs3?i ^faatrea 
s'a^tl 'sics i IB; 'stcatfas esnfas 4fas® 


sea i 



Chester* fw 


^bHtai fH-e>i w to* fwr 
*qi TOIS*, TO TO srlwfeTOa ;i$w 
'«ltfa'»N qt&C* I fo$ WTO -»lt*6< 
fa^Rlsa ife $$9 w r.v fii^c^r, c*£ f>iTOS 

slMt «it«r ^tTOtw cifTO i 

4$ f»|«W *J lit 5 I 5 *^*1 Wlf^ CSSTlwa 
TO I fasten* TO^fTO TO 
<*|1 ^ Nuclear fusion 31 c^aftwn 
TOTOn I J>Hf| *|^t^ *TOf 

TOtmtC* C*l?' W *HHl‘J. TO*fS CSaftcn 
Ctftkn* TOJ1*8-<flil CTO <H I TO^NTO 

to ■stfa, oi w r<TO 'sTO’TO® TOt, 
®twi c^affa CTO TOM'M -if%* ^<ro 
W Nuclear fission 31 c^aftcn* fVof'TO* 
to 1 ■« faw^-iiia *rt$* ^f*Ht*», 

'SfHnTOa flftwi ^ItS W, TOTOfa* 
t«ta *rfea to *wi fkafaqfo 

5oo 50 a SJ5M1 ^cfetfanln fa^hsp 

4fa«i 1 

*mtsR ai frozen* to sfH*i 
*ifea ^ qwi <*$— c?f «rfanrt 

“ife fevff St®?, P|fc flfiMt? CS W resffa 
wmi TO, sattW* >f*TO^ TOS'G 
fa§ 35 ^ I <2T*v5W 

ifw$ f*rtift« to <2r^t-r ntt* i > 
*TNt* CTO W 45* itv ®mw ?t« 
*itw» «i ^tnai c^®i ^iravftq* 4i$n- 

1$ E = me* CTO 


E cwftsr “if® 5 , m TOl rn, ’sit* c 
*tTOf<r ’tfTO’t I ^f8 Wfft <4? froi- 
•arjrt r «3 ^fif ifere siTOfa^ ?*, 'StTO 

C 1 ]! »lfejv5 ?f®ffafi> 4^-fTOfQ^ 'sTOTO 

4fa « stsrt* nr* to ^htc^i 

b'TO I 

*tOT 

4*f«* tot 3sto^ crataa ^toIsr- 
«rr« “if^ c’r’fi I ^ c* ^ “ifeq 
oN TO qwi qTOf^- 

firfeqi 1 c^tc 5 ? cqqit^ 'sites, 

w*\\w «ihN 5fqfq«t9 ^tk^ttTOa 
q*i*it«f»i qarfqs m 1 <s$ «qq q*ri 

^ Carbon cycle al Bap I %i 

«rRs cqwca «»« «tl5 i« 

w feq stkstwq tea C^tis W 
fcfastc 5 ! nfti's ^c^s, 'Bfta 8« m ^ 
^nt^faNS w *ifee^ 1 ife cq 
£f53, v6i qitqai qfa*n ntfif 
^fPr, ^ ^tqq^c 9 ! eqes cq 
-ffeTO’fc?, cqWi^w^** estfe vfwa 
C>rk| qf«? I ^ftsr TOaf 

qarew ^tkstcswa qTOisR fqfltfi "i^a 
# sea tocs 1 

OTl*rl 

«tffiw , 5[Sjqac*l *fPifhr qt?w wrftwq 
qTOtafqaffq'S -if^ ^ tocs, qta 3*rh 
'sitqai cheats st^cstwq cqfqfq ftotfwi i 



wtwtfft, »«•« ] wit^cwteinr fair* *lWt ** 


am C3 sfacstcaR tatata ftrstam 131 
*taai wtfa, ®ta ifirc* atfa ntaffl atwa 

3® 3t*I ft? C^ 3t3 I »f^t? 3E33 

cat 3 *n ^isatat—^aa 3 a *twtf®i ifa:$i- 

C*3 Catat« 3*® *WZ*, WC 5 !?! "tf®*® *i 

>• C^tfS i>3 TNT f<tTffaE*a 33$*1J I 

*ttoc*3 catatc® *a* 3tata«i si$- 
c$tt*a aa, stotretaa ^rftprtifetn 
scatfrfaata « fBiSata ajas® *ca i 
®Ear&fa3tare ®rai k *\ caa n$c5tc*Eaa 
caarcfal, «rfa (BjBata ®r*c*i a<53t3l I sfa- 
c5tcwpf« ^ ®tfafa 

5fa-&3taa i ifat5tc*caa caatca 

c^car 4 ¥ c«rtfe=i« ®ta Yftaafa 4 * 
fcrwta, fctacfrfoata naatia cstar caarca 
C3tkll 3E«F <43$ fafe]?3« a^lfa I 4C?3 
3WT fejifotcaa 5t»!^^ to ®ffaf% 
—®ta (six c^tiftaa *rc* sis fa$i?a 
mi* i 

l-toft^a catata f®®ca -saa®: ^adS 
ataatafa* catata facial aliJea *®jfas 
^®ttaa a?ai va 4a< ®tana ^ frsfena 
atitcaj c^t^-hr f®®caa scacfcfaata « 
fBfBatcaa caartcaa *wstsa atfa® iw 
ifacstw catala «rw facarfaa acfc i 

fsrg%5 *<c*rt«* j>ift 

3 <cat*a *afaw fawi aca ca$ -tfoa 
31*1*3* aj3*fC3 a(ts?^ fa® «a«TC3l 3t**IJ 
*it® a'ac® atca fa i at**u *^caa 
*cs fasstatai fac*ta®tca ate! acacia i 
4 *cf $tai a aesa fcsfara fca,**, ®ta ata 
Controlled fusion reactors 31 fulfil 5 ® 
*KC3t*3 fit I 

gSta *l*tat faatca wzm «W*^ 


SW1 ®C3ci>faata « jSfNtll ®t3 ¥tM 
asp?a *m ca «tta *•«><>•** 
<51113 ®C3Cfcfaat3 *ttf, ®ft* 0 Tt*fafa 
aft ajaita afac® ntai Thr 31 ®fa cat* test 
fB,iBatE33 JRf 3f? ®tc^ 3J3^f3 ^3^$ *Tffl1 
313, ®t^?l >pro ’jf^Stc® 3^313 
•rf^s *t«Ffa «•! nf^ w cftfS 3^3 3C3 
«1 5»IC3 I 

3tSC33 Jl«J^'t3 ®tfaa 

^C3f«F3 gSta <2ft5^t3 «rat«f3tf®i catan 

3f3 1 3S?l->r®J®t3 3F333'3t3 ^finjfl 

■-F3C® 3F3I«T1, Cnc5tf^3t3 SjfatSt 

<ij3F-“r’ 3^33 mi$ ’jRSt:® '"ita f®g 
3t«3 31 I IW 1®t#l *1C3 *r1% ! 3 31 
5tft3l ?C3, ^^J3t3 3C3? 3® C’frwfiP 
3^$t® ^C® 3tC3, 33^ «U3Fia T3W« C3 
Bfff31 C3^tC3l 3tC3 31 I ®33 ^3t3 C333 
C®a?te33 ftetW3 31 3'C3t^33ff3® *lfe I 
fa* f3®tS?'C33 ^3^3* 3® ^1^13^ ^faftC® 
«»tCf, ^ “f®f3ft 3C3 3W 3*tC^3 3Wfa 
®1 ^f3C3 3fC3 I ^t^C3 ®331 Cf3«1 

C33?t£33 3‘C3t^3 I ^C33 f333, 3^=13 *il*\ 
C3 ®J3^f33t3 'SltCf, 3<t3f3?C33 ^t3t3t 
fa»Ttt3 ®1 3®7®t3 ?F® 33"3t3 Ftfa3tC3''e 
«l3t3tC3 ^ BO C3*tfB 3^3 C3^fC® 3f3C3 I 
3<C3ta3 ^3 3fW C3 «ffaF3t«fa3 331 
ftsJfStai ^33 f3C33®tt3 ftfl *3C53, 
C3«fa 3tC5 C3«31 SW1 I 

(»D + D-> T+T+p+4'03 Mev 
(3) D+Dh- He*+ n+3‘25 Mev 
(o) D + T-> He 4 + n +17-58 Mev 
(8) D + He® -► He 4 + p+18*34 Mev 
(«) T+T-> He 4 +2n+ll'30 Mev 
<fl3ft3 D 1W1 ®E3^f33tC33 C*sft3, T 
fS{53tE33, He 4 fafei3tE33l He* fC*11 

—I 



wta $ toil* 


[ >[W 


*8 

toitc?? ttftortrifftmr i 

»at He to tosfc?? csfB wft **ii fw 
— 1 wenTO* &$*! ^|51 c*tffc? 

C??tC? $ cartel ^fB 1tt¥, He*-<4?l 
C^C? C^IC? $ cTO? * cSJ^fB fsfefa I 
P W C^TtS?, n f=T^5?iT I Mev ^C®J1 Mega 

(?i *f*r w ) c'sHb. ito i 

tov-Ffcmr 'it 5 ? c«t 4! B £toto TOaR 
*to «wfei ^wIto wffa *r% ?u 

*TO ??, C?$ *lf%P?l *|fi?M ?c«ii «fl^F 

c®f*B l 

mcTO? gals ?t®faTO to stfTOl 
wto totR* fan «wto ?tm TOto? i 
n??ti? c?ap|? «<TO* sfB 

c^stc?? tot f?TO ?cto i c^aftofa 
*M*°TO? 15 TO* 41*1 to vB-st^r *ra"»fWF 
-srfa to£ vt i $rTOt ^jto 

TOJ* C?mi"*W 55 « CTO? TO 

<ert?to ftoTO vtlBor m^cw tofo 

TO nits, TO mtTO? wmr fil 

TOfai sstat^? > «r?m? wti artotro: 

«rt*to to me? j «nft* mwttjr *r? 
to?!? c?s?ta cm? fato 5C? m® i 
c?aftof*i? mi"TO? ?tre *rt*rr« to 
^C*!?J»C?? C?TOt*l *tt? ??t? to nto? 
?iw ^ ^ i 

«rt?to srt*r srtoi 
( Plasma ) I to ?CTO 1?"TO? 

??t? ’T’U? «rchr? ^tn? « *iftr? 
$w?ii?i ?^?tc? TOTOtotto? 4?IS 
to? ?i?jto? ton <«ite*r tociwtmtr 
c?, l"f?to srtot vsJtnr ?c*r« to 
to? n«??1 «frt a* TO ^ *rt*W 
TOM TOTH I 


srtaTO TO*nan, wt?w* *rv*ri « 

?TOto j-sfa® frsssrtot? TOrttari 
?fotw sftol cm? tomi? to c? 
*rfto? 5 ?, TO TOre ?tc?i fti 
>TCW ?>w c? “ito 

5?, -®i 'qtwi i ftTO 

vu ctoi cto, f?Mc*r? “iRs 5 ^? itf*rc» 

J f^CTO ; T«ff?'5 "f% §5^ 8ftc?f, TO 

Brcsr TO?fai ^otB f?fH *rtw 

^nc? ^«5i «rc?f«f?i ^^^? e r^ 9 r ?*n 

FC»l c?, ^TO DD tfffapTO 

«rf? 8^ cvrlB c^f*Bc^® ^HTOt? 

tffnraf? I DT stfsTO TO TOf^ 41? « 

c^tlB f®^ c^l^C'Sfc®? I 

c^i?, 5r*c?l3riT pft? 3fM*TO 

aresr *l^t a TOTOtl ^re, 

aTOtif TO? (« ) ^Pwti 5 T^n 

^5° Stf«f?f? ${B'S TOI^ 

f??? i TO? *frTO ’T'^It c?^ 
\ • 

^c «1 \5t? ?1 *fforrt «lf?? 5 TM?t^?- 
-2ff3|55t5 *rlc?! TOts 

^t5C?? J T^?I1 15 ^ to 

Fte*r? **$ a, srt^?tc^ ?c? ?t?tl 
*tt 'erf i ntTOiw rnwTO 
mfwftRBtc? TOt?? ’TnUI wi 
*•** CTO ^ ,s<1 I 

irtTO ftotft to. 

TOTO ^ c?^t nf^ 5 ?rai ftoi 

f^F^ lilt TOfUTO C?^«l ?c? ?tm 

^?f|B 1 >[?7I I »ltTOl CTO 1tC3f CBl 

^1 sspf®5, TO1 ^ TOPitTO TOlB TO 

?tc?, to m =n cto« meat? cto 
cto fttom ^c^! TOitowto itv 
^ TO?te*i ?B to i sft^iTO wft to 



\ 

>»«*«] _ fwr n»tMt ' ** 


nt^f^hf ^C9 STS^ ^ Magnetic cage 
si csW fnas i cs *rs tot si 
$cn#r at®Ri cst* nntssns yij 
c&W ifes nfatisj vstins nfas nfas^fo 
w 4 $ ^ f*fs?c«T3 mm Tots 'srfss? 

StSSfS C5&1 *91 w I \S£S ^ss* csli sfts's 

nstsnr fW cs nss Isa srt®Rtc* sts 
atnr® ntsi cnt*, si *tm | cncs^ i 

fas Toss arwn si starts 
*tfwfa, 4***tCS Cf fsls Ins^ n^Sfar* 
3fostS ntsfasi fa»9 *E9 SI, fa$9 *ES 


Starts TO nxt - TO1 ^fCTtVT, 
RtS DT 4faFSt9 TO nxt- >»* 8 I 

TCSfaR £?ft fosts «Hfo Wf*(< TO&I 
*9 tact-n fcmtWW fafel (ZETA) 
sts* sea i w fatal falts 4i$ Rtcnt* fear 
wntofl ?nni fafal 95(5 4i fasti? 
$t*n sens 4*15 «wfa» 1 fantn 4* 

C«ifafafW9 9t9l § f ant csfcs I C*fafatW 
9?*tWl StCSS SST faCS SII*tenS to 



m fas I 

fafai ( ZETA ): fasfas wNn $afa <W **?*(< 3C&&11 

nxt-4* Ins, n csstes starts sfa ns- 45 a 4* fasivarsfa Rfastfas to 
cnftfa&tts toss »mji « t croa thi sens fass Isa starts 

TOsts ^tfas^tn 1 Ivfasiwr, dd *?| *si TOfan 1 4 $ afawts stnstaii fan 






** « f*mU [ 

«ft? ?"l »w f®^r c*lf%wr® « wr«fa*t* C’fr’lttafa (Stellarator) 

cwts? >f^fN“i i $t*n ’aat 5 ? waton ^ ^aat? 

tfafat* *th oifai r «N ^f$t? vsta cell *?i *c?t* i ^ti? 3t»n, 



fas i 

slf'S^N fcf«fo I T°c*lf%car® *t«ll 3t«r*lffl N6t*l*lt®» 

n «rss ^taw* >twi * t cwa 

Ararat? , itf?i*t«i i *w?t?r*r gitrs >rM* dd « 
dt «r%ata mw sirsraf? c? fcafarcfci? «rt?t®ra «w 
»ifs??! srr®r •srata^t ?i *?C5 c*ft?t$, 
fatal c*t«rtt a i1 3t?nt i >ft? $f3 >nwas: <ofa»sc$? 

•N fatfn *toi i 

w fat? fap«.-«f?tr*a ’Tfattar 4*f& c*rtfare?fc « «rtwf?*t? fast^t?? 
t5faq> *?%?« arffc *?i st?fa*i i fetap* faq >s>4>« »rtt*!? i frtfasnfr fasrtffai 
At® at? itfwatw a^ftai i ®mfcf??ta-f]»fe?ta Ateatre * c^tfB f®<^ 

farfr Stmt'S ?tPnt? 'Sill (Ogra)* c^t-sf® ssMatait? > <7TC*C8? 







-r^fft to to star* cacafroai 
srfarafa srft aaca&fafcfta ^rftcaw a^ajt 
fta >* 50 1 ^ftaffoft fawfatai ®ncfcfaata 
srtTOca* *• c*tf3 fe-aft caftctf® ^taataia 
«rft I catTOsa to aca a fat* cata- 
fttaa i to 4$ srrsrai f%«r *t«wfta 
at*«ii; tffo aata&fafrfta «rtacaa awn 
>" v l a'tafwa Jj&fa fct*c* 4-a<* a* 
stftrafa ^ *toi, fac* *tc*a TO?fBa 
(JaPl&T caattal ^c?!l l DD o DT fifftsta 
at<#*ta to $mu ft fcftfcj ?«ai fcfhs, 
^t's ftt* caattai stats i 

asM-fa®ttas aa1$ft* *M 'aaata 
ca c*wft (laser), ata ^n *rfnatai ‘«®t=t 
« fassta’ fa"sa a*lf* at* aftta*. 
a<tat®rtaa fcataf% stfro a?fe ?aata to 
ca^ cwftt** a^tta ftrata to sre i 

tfftftrfir fcftf&i fa«fa 

sttoata *t*fttan, «rf* aatat^fafrts 
^rtataa a^an, iffift*K afaa^a^a*! 
Njtft fa<s ^aata to atatfaa 
feats *s*na to sa i ?rt«F^i cat* fttf* 
fafeift'afta atsttai sftesta *ts*li> fcaftfr 
*rtsai ®?tat* ntfa i sthro cm* ca *tro 
faftfaw. *t* artatts *fattw afsfsj 
to i siftprft *tts aft ^*{5 *ftaa 
sal ata, *ftta *ta «iwi fosjfo* 
Ffaafaa ca *ta*sj stfe, cafr «wi *ta 
srtTOa afaa^^a^ta asts *ta*i staai 
*at* *rtf% i at mu *af% ^taata^ta 



<4* TOW «f«Tt^ *ttS, aft* Microwave 
at •*? ca*ta-*at*a ajssta TO as l 
^ wt* sTtssts sst fats atittai as, 
* ca *a«r-itsrtss feaa ?r far ata ca «r*ft, 
*ttsc* strata (tsfa&r fafs to ata l 


fe*ta“*ts 

feaa'sfca -afe to to aft ca, «t?f*a 
stc®rr •nat‘Ka*ftaa faaa * *ta aatro 
assc*& nfa$ v i 3f fta ^ast*! 

stss« ca apf ?caca, *1 w i «iaft 
?i^C 5 tc^a caftl i *a* c^^caa ft*ro 
afta a»uHaa “ffta f^afta 
aiaata ^ac^s atca ft i to ca to ^sta 
cs^ta ftaft i a^a cac^a 
atca c^ftstc^ “Atoms for Peace” ai 
“atfaa TOaaa^’ area acwaa ca ^a 
*ifam* *9$* v, eaatea aai ton?, 
^ttb- atcaa ft-fft ^ifaca-tcaa aas fta&« 
a^ear^a ^fta alTOia a$Nai a®^l 
aca ^cafta, ^aa *i ftffei gra to« 
*t<9 <i a^caa *ftw*ta «i?*ai* atacaja 
aca ^csiacatar aefee^ i ^taai 

^tfa, ca fta a*a< afw at* ?ca, a^ai- 
a*t*ta ■sjfaa aftafi? aa^ta fe*a ca faa 
faaea, *ft afta fafo* fa^ca 45tfta 
aca aa*a*i cto «itcai a?a*ft atea 
-aftcai a^ata •fftfftwaftw 'aacai ca 
*a^i, aafa-asra ^icac^ c^tata, ^taea 
ft* TO—^twi TO’at *Hi atft, ca 
'sja^ft **ftea afaa^a a^ca i 



cto? crrcsdss fcvitss ^ fsfwi s*sc# 

wis set* wis 

ifM wfcMforftr 


tfffscsc? cTtcscfess £®H* «rfan fscSs 
TSSt* ?f®CW *TCT sfCS fsf?«,si« 

nt?t*fs®i fs®tcss cstcss *t?nt* sf® 
tcscts Tttfttf fssfs®tscsa «rtmst?csa 
<ssrftT ®t: cTtsst® st I 

>»>* sfcs Brtrfft* stls stsT ^tcs 

SCTS $■? ?S I fats ft^fsCTil 4Tfi> 

Ttfasft ^ftfctcs fssSst® Teas i >&««» 

StCS ST aftrfs^ ^jrn TCS *lfCSfSTtS 
StS I i? 0 b- sfCS TStfall faSfs®tS* CSCT 
fats tftS-SStSCS f®. f®«sft St® 

TCSS 4S* ‘S\$ fsSfa®tSCS$ S?Ttft « SCSST 
f?StCS Tt«F TCSS >5>8> Sts CSCT »8& Sts 
Sfa I 4<m ®f: ST tft'HStSCSS S?Tt?t 
«WJt*tTTC*f fSTtCSI foffSTtSCS cstssts 
TCSS I «8lr-« stS S<T f®ft 4StCS 

s?cst% 'SNitstTs ss ® ««s-«8 sts n<® 

WtSCT* SS a(ST® TCSS I iS«8 stCS 

«t: ST «rt*l-flsrttss f^fn^T ^ISJtSTTCS 

^ fsSfaSitSC* CStSStS TCSS 4S< s^stcs 
f®fs <4 ncsl ^ftsfa «rtc?s i 

Wjf CSCT$ aftSI fts CS, 3tfSCSC? 
CTtCSC&SS foft ?S I StC® CTtCSilaS Si 
StTCS'Q CSC? CTtCSC&aCSS «l®tS ?* SI ; Tt**l 

esc?s f®®a «rj>a sfastcs cTtcsdss fcss? 
?* i frr fT ®tc* «sft arlBs cstsfS esc?* 
scsr foft ?*, cs fascir *?fss nfa 
facts frrt *rtsi fts si i ®t: st * $ts 
S?Tffcs* S5T StStsfST nsWl ® ftSTI 


^tlcStefctS StStufST fitfapil tfCStCS* TCS 
3tfSCSC? CTtCSC^S ^SStSCS* S? ®SJ$ 
^taf S^aR-Sfaffc® I 

>&« stcs fesattf ® cttcss?t$st* 

^SCT CTtCSChsfaCts St® 'St* ®tft TS 

(®ae^fa*ts *rerf§® ) al^cs esses*, ^c*a 
CSC? cs cTtcschs taft ?esc?, ^tc® scs& 
Sfsstc 4 ! sscfefssts SC'SC? I «SCSCT 'ItSI StSSI 
TSCSS CS, S^svs: CTt^ crti» StStsfST iSSJ 
CSCT^ CSC? CTtCSC^SS £®ft ?? I sflTtST 
TStTS ^S?1 TCS stCS ST 

« fsc^ssff ®sc^csi-^jtfsc^ ^SCT 

St’«StCSS CSSCSS CS, CSC?3 CTtCSC^SCSS 
fsf®s 'Sf’CS ®sc^fssts C5CS 'SftS'Q S?S 
sfsstcs S^C?lfs^ ?CSC? I 4C® «tsifs® ?csl 
cs, ^itfs^ csh csctI cTtcscias ^ 

?C^ I 4SSS Ttftsa i» « i8 Tfljits 
ssfs® 'Sftlcstc^ts fscs fsf®s®tcs 
^Jtfsc^ cshfscs ST sft’pl Tlta* TSCSS I 
^CSS STC^a 'Sf^SS^? ^ STS 'Sltfsc^ch 
fsf®?J?SCS stscssi ^5tSSS CS STS fsfe* 
4fTt? crtcschs tost ?CSi, CS«PlCT 

T<T TCS StStsfST'StCS stc? stCS C®CT 
CTtCSCbcSS fsf®s T'Ks ^ 4fTf® « &SS 
fs<? TCSSI 4 $ Tt^ csss wt5q c®ss^ 
^SJStSI 4CSCTCS STS ®ST aftSI CSS, 

®1 ?csi— 

^ i cTtcschcss «(c^jt1B tNs ®ri 
^fjtfsc^ CSCT ?csc? 





* i a yfa , 

c*r $lBfc c*tt*rcfci*i «fkr *jft® f cm i 
•nw^ *t®r c<trc jw c?*tw «, 

*ft®ls ^iftftfc ^tfcprtftRw® atoe 

C?tt*TC§iI*I *lfa* *lft*«fj^ ^{5 C*lk I 
fof=r cwttOTT ct, «<^|8 

c^Yn c^n ftwn taft w i 
*v*tCT *«pi*tq *«ta ctr«n ot»i a, 
«t»i»fN c«ifc^ lutanfew m* m 4 *$ 
cqfafoft ?*, >n *rc* *nr«f4® 

^ I C*f W <flSJj*ftq <«t w 3i*tt®?lE*I 
>p: 3, ®t: 3* C*f *1**1 

«rH*r *w ®twr *tWctt fcfiift® 
**rtwi «fqtfi® *w i q<prc*r q*it® c*rc«f, 


%& 

cwr^ wtftrcift c«tz* 
fiww ^$1§® f» s— 

*ntftitt -* («rt*prtffcwtiw cqfa) ■+ 
oirtt^N -*• qjtcqttfom -*• c*tc*rch*i i 
®t: j* *iiWti qtqftqj 
«f*it*i *w cq, c^tt»rcl?isj c<ire ftsatqi 
C¥tft^ ^Jtf’f® 'G it ofa-*rft* C<firtCT- 
®tcsf*i w i foftr ®fjre ftw^r *qpiq 
c>i, ^ qjtiB ®jtft® ftiqtcatfttq* faqi 

BfiSq w|g ® *ft*\ 

®jfftlfc&<:qVf cqt*l teftwi 
cvlwitorcqq qcqqit* ®t: 
tffM-fl’ThlW ft fife ^ «lft*ft *w 

wit* I # 


wrc 

’ifira^Rfa f^lfw *T#Wa *gfar| 


®t: ta*r- c* <«& *\^\z* 

ftft*ti*q—wt*1q®i qfc®* qre qtqfc ®rs® 
*pifwf*®®ftq ftpfotqq <arq«i 
*ts i rnq n<tw •ffsn qqqqjffi nfiwi 
( *S>#> qt«l >&H> ’Tfa *ft$) 
q* I <4f *« W3S $*qq wtqfa 
<Tf5f5 Wtft* *ffilWtt ft®® 5 1 ^Mti 
<W PTtf®t*fr sj® ^3^5 WZ"\! 

ftrtut^nttR ^ts'n.tfo 5 ? ^ 

^*rtw ^ftF3 *tcw^ *f^i ««i >rtc*i 
^®«i ^r«V« >•« c^tfS 

*btfk*\ i »'• ’Ttc^ ®W 1f% 
nt^n *»*• c®ri5 fewi ♦tvt^ 

^t»ti i «ift^ *rm ’nrfa 


®fl1 fftil feiwcw 

®t?fs m qtflw ^feit 5 ?^ ®tWC®9 

«wt*f ^t«f I ®t?1 fftl 

« ®*iNfcw , ?t^'®fti ®ftn c®^ri 

ft*, fft * *r**tci *?w 

TtfilTS 

<iil 'fstfy* ^■spi ymz* >fftr$ 

i ^t», w«fli ®t*r 

art^hr *rfiPHPt* ’rft^ wft® 

sftfft* i ®t*c®* f®tf^? ^4Wi 

?tfH 3 T" > fc^ ^tPitwi 

®fl1 *^ltOE i 

Wftft* fulfil* >lt?rt^T. 



site's fwki 


[ >lr«t srf, jrwi 




wkl Thr a, fef^k cra*k»i, ffntrorti, 
sip^f « *kktfa 4*rkk ma* 

*fw «rg? ut*rtkw. <sritfti> «c*te *it*cw 
fw w*ri «iti* i 

nft* ?rpw 3t^i c**ik ^tartet* 
wwft >rek *then *rk i sffi’ts? « 
*fwi ^ qkfratw « 

*WJ* ^jOT ^Tt«fTt=I *f«1 *ki qt* c% $ 
*i*e*i qqtarcq *«*• c^lfe b-o ipf 
c^tfS *• »w Ik wn m\ *ifti i 
wwi wkk ^ 4 k'?kk 

wn-«« *rek *rh«i qfo: «kw* 
wkl kw*** ?afl ftatci cq, to* f’ft'® 
*rc?* faktlfc «rtos i wfa *«i qti 

(q, <Wtk > C?t(5 « w fa «rqi 

qfqqtc* i •ftii « *kk <rk?i ^8t(^F *rk 
^WPf^t=l 5fok 4«rtR «rt»lSftqpRF 

*rtlc*k ( Cktqv *fNa ) qqrk nt«qi qk i 
qfsitcq* ^ft*ikk cswk vfiqtq 
qit*t* wqk ektln ^kk *wk *tt«n 
f*wt« i *rw «t?r^i *k *n% srtkre 
•ftfnftiq cq, ^tk «• w Ik ^5t5- 
<rftar «ki i ski it'pi ^heqftw 
4tai-*«k ^fs« fqvtfro qk- 

fwrtfk* Wl C’Ptfc feRfl'8 cq^ 
qfas *rtc* ?fasi «ft=n ffatki 
«it»ktw *tqtokjwq5tk nt^ft^fe qks? 
fewfaq *«i q*i «*^" 

qqrk *rt«n qt* <w 'sjgqk **t qt* 
ct, c*ktk «kk *rfiqh ^k'a c^fll i • 
qqmww qjN* <fstk* qkftarfcwi 
*tw ikrttorl «rp ^rhrtf^w ^rkq-faraa 
qqrk *rf«n ftitui <«tk «rtsqtk* 
>8 c*tf& *• iw ^ qjtrtfSiw ^tronr 
ff'Q^l wi i c*rff5 *• 


•w fa wH’lwMri « 

*m*i *rWi 5t»»t^n <rtik c^ti5 
fa ^t 5 ? *it«n ^rrt i $ 

*tf?i 5 rt 6 i *• 8« »i^m 

*(^f 'srtc^ i 

fjtCT «ifc»re ji^i 5t*rfon 
^k *ft«ii Thr i *U3f ^ 
mk ’vPH^ c»r<rtPT >nw ^ i 

5|«fT4C^*r CbW *Hr«T8 •ffl'N'l 5t ? ltt3t« 

^iwk«f 3 T^it 5 T *rtffll1 ^ i 

*Ntok vc?i ajki ^tn 

*i«j >rftRf •ffij^H ; 

^i *tfc* i 4| (Tfi-f ^ 
fnc'Qii^k ^k^tk’F ^b.'oo c^tfe 
w ^ i nrtfc^fl sifat^ 'Q ?it«RtPra 
TO«i?|pra sikftsikktf 

^ i 

^kfwtfpni ’Ftc'sr ksit^ 
«rtwkf5i? <5f^ c rw >ikkj yt i 

w i N®t?i ^ki <$$ *ka «fk^ 
^kffeartfw? «Ftw 5tnk ^ i ««* ’Ttr^ 
«kT5 «wpretpr« ^tar 

^F U I <4$ 

«rki *ik i 

ftf^nr k^M-’Ptd *n\ 

4TTOW w 'sUzw yvtfyw Jfftftl 

*i *i f^5k , ftr , k- 
'®tc^ 5ft?kT tost i 3k fMtm 'ik 

sirhtw «rwi 
*raM c*ri ftfw <ift« 

foffy * ^iWhitvii ?k f?^ Tfin 
*rWu tori iWwi *f?t«k 
^Bktw c^raj nflfiRtf ki if- 

^r?r« n i 'sfk^ cto ftitcw 





«lt¥fa 'Q ¥*1-^ 

¥%® ** i ¥ftB?l c?<n tffosti cq, nfa- 
¥iFtq *qt<¥ ¥nt?n:«i <a| wssrt* 'wvsf 
<gfa*i nta* ¥ffas v i 

(¥< «) 3f*^f?t >»«8 *rtW Wflfa 
fq«t»rl5 nft® qs i <4| ^^tfl 1 ¥**, 
cqfati ^ff=e*r qfaratq, wt&, si^i, « 
*35 *w fef^Di, 315 - 

«fm « ^tatW ’ift’PI 5t*lf5T v i 
f-’HfN wqtffatf 

fi\&$ tow fevr *[%& to i 
c%®f?ra ftiwilfe qft wim tow 
wft nJhrhr qrhtw® fa®tn 
toi i Iqlw* ^tqfqj qj$to ^ 

?Ftaf ¥ai «lW* #5 l 

wfc nfiwft* cutrifa cwc-u ^ « 
ffitcqs wftsw to ‘ £®*i 's 
«rt¥fro *rrt*r ^far-r«T $rft« *?r i TOrw 
*l4Wl WKS ¥flHFW ¥qfow 

4FW1 TO VI I 

wt >t*i^ ¥j*rt*fq tow qjWrotw ¥fa 
to w i fn^tn*ft, 

c«f&-¥tqqfa, faPififa, ?it*Nr, 
ftroftfi. stW. ¥t*itc¥t&, TO»mft 'Q 
toiUPt ‘fl*it? , hr ^itn? qtw 
qfafratrow ¥far w«t i 

*wr ftroiWl' ¥**rKft win *>- 
41 fifct* *& TO*H"TO *tW<? Win 44 4 
ftfcfa «W »’»> ftfefa' TOIHW 
$m fotTOt® ^totg Ttnt?»qw* tPri 
¥W 1-TOW «RftfiW «Wt1 nt'QSI qfoi 
¥t3«rMtq ¥tc* «itrff®fi[ tows 
« o fifcti toa-to ^fi ^rfihn 

win fijPwn nWwj q*t¥* ¥wHr 


tow «wti ntro 4tw i to«i- 

^ti »M. ft. f® ft-* ^5Sf <tf5T TWFW 
W$ «1 v I «Wt»l *rfl 

^«it«rf^ win* 

^Pui «rt=n m i «rtw nt^tc® vroi 
wm « f»i«j^cfew 

nt'fflii i ^w*un, «w^fnft, ^rfhi, 

fltfris, ^t«c«rhn» ati’f®, wnnfn 'q 
^ t«rfC^tfe ^*11 3j^q CTt^ 1*.^' 
ftfew f^f^N ««8 Cftfe 4-* w N 
mi «r*ii 3i \m 4pm «Ft=n ^tn i 

ftflWiPfOW ^t^»1T5 w«w 

frotfs® ^ffcirlw ^i fc*t* vzn toii 
w, c’T^rtw *Tt5 wtftv fa wfftftw 
«pn 3it^ 1 4jt*ff ^*nlww *r? wawmi 

W, feM ftHt^l, '©3r?tClJ?I 4 ft5 

n$cs\ 8vo'8fc n®M 4jt*rtft*fftpii «tti 4« 
fepw'S »lJtftf^tani f 9 !^ 

aw 3ifc^ ^fSnri f^JTt«r ** i 

T^rnrt® ?jK? *rt^- 

f&^rtrcw vt«F «i v i «ff?f- 

»ititflar sfst v i w- 

flwt-w '8t*if5rft 4jt*rv qfa- 

ftaitf^ « v i «fl| <rfsifci 

9C^r «itci 5fPm wrti 

i 3Tf=T WS C>[«ftR 

c$fa-s, f$fn\ *ref®c« 3}^^ 

5ft«f« <ri ^in 4^tpr c^tfl ^ 

m 3ftc^ 4ft?i ^Ntsr spii *t* ^ «rfir? 

w^ttw %i ^fire 5t»it^tfl 

^rfsmw 

«rt«fft5p *i€Wi Ff^t=r vt i ^ , r*n 

<n«ftw f3rt*w vt wi v ^ftfl <Wt8 
I 4<R« ^t®F 5plC®rt I 



3**hp:33 sirftrstfsr 'q 3*Me§ 3 33frf3 w*(< *fcc3 ^f*nri ^Hi *m sts1 &*s 

C<lpt*ff|c^3 >Rif3 *ft'«3l 3t3 t SfEWS 5fc*ltft ’BfaE*! ^fsajfS^ 43^ 

3tteE3 ^8,lr» • IvT \8 n,>«« 'Bt5R3ite33 w *tffT33 43te3 ’Bfltlfof^ 

C3Ft3t^ <SS1 *lfES 3pl3l ^ffl ^31 Vf3 I pf£33 >T3ft3 *(t'«3l fifalES I 3t3TtESf3 *3^ 

W^ESE^ 3t$f3 43* tyTJ 'Q 3>f3lt3 ^^C«f ^5533^3 C33tE3 ^*1 

3tE^J3 3 j 33*[3 C8f*lt3 C*ft* 3f3 | Sf-f*fE'93 sfffaE'S 'Tftfl 3fijf| wjgsjfif 3^11 ^3 I 

33ite33 W9 3jt*f* 3t3f5a[fSC33 SfBr 5t*lt3 33J3W13 *ft3f3 

*3 1 3tStf33 *fM3 SfE3 11 C*tl3 l>3 3f3JE3 Ct^fapfl «rtf33E3S3 3Sf3 nf«3l 

C*l^* 33it3 <tr«3l 3f3 I Pt3tES I fi33f3fC33 f3*I> dflf^ttefo 

31^^33 3f3t$3'BfK 9 ! V^'S fs|I>t3 Iffvg *ft«3l 3f3—f*t3 3E3J 

f$pK Sfaftll »« Cftft &3 ftf*TjItCT3 3St3 fag §» C«f%3 I 
PlPratES I 3t333“C t ft3t-'S|t>f3 ^E^ 31C® Jjf3j *5f3c$ ®f*13 ,9 *1 t f 3SJ3*t3 

Ff3 C^tfi> ^33*6 C3*?t fa*f N 3t3 ^31 "^tiS 3>^5t >«{§ 3ft(gjj o*°f5 33^- 

3pl3l »ST31 3t3 I 3*3 33fat3 3^3 ^3 3^^ <p3] ^3ft^ | >0>f5 3^3 

*MCW3 *31 PffTltnS Ifistl *t&8l <jfa m ^t<l3 ^ *31 *3 I ^tSfal 3?* 

3t$3tES I 3t3 *t33l3t3 SrSl'SfjjS fa3„3tC33 fafa ^t33, l>tE33 'S 3t3 fiT'jjfa 

«STC3t^ 5 3 *3 I PtftE'f3 3Jt*ttOT £f*SE* 3^1 

'SS3tC^3 SW3 C«f»lt3 ^3 &6t> caflfa 33f*K 'C331 4$ 383 3ff33l, 3t , ftn«l ^ 

3$t^3 («»«» W ^3) >f3il3 *ff«5t Pf3tES I *5(3 C3t3 s tC3l 3*3^3^ «f^C«13 C3?% WtC3 

3 f E'5'« 3t3 «». vw fa 3?ft|E^3 >T3it3 *Tt«3l ^3?!t3 f*>tt3 3*C3 I 

3t3 I ^t3ftE33 <5l33Ht?f, 33^11 'Q ^3?f3 f§Pl-E33 5jt*tC3T 31^313 ^^13 C®t3 

C«r»lt3 faC33> W-'S 3T3*tE33 ^nC3t% «lfef3^ C«(%3 3f^PfE«J 3T3*t<f 

^3t*fNE33 >T3it3 1 3t'«3t Pt3tES I "It*t3t? 'Q <P3^t3 «T3t3 *ft«3l 3t3 I C3t3ffE3t 

*t i Str33t’r CSf«11 33JSTE3i' « f*31^ 3f|33t3t3 3^tSt¥tfs ^t?3tf33 r ^ftS'Q 

4E3E“f3 ^E3f ^tE3^ nfilStt £31- « cStiS ^3 3^13 Pt^t3 

*fNE33 33it3 nt^l 3t3 I ^^33 33it3 nt'83l Pt3tES I ^p53 C3t*tE3t3 

C*fE^tPl3t3 3<Ct3 ^f33t3 $ C*ll5 ff| « PTf3-CStf%3 ^5^f3 «f3p|p63 

^E33« C3*?t C3E^t3t^3 >T3it3 nt^l 4f3M *ft«3l 3t31 43tE3 «Tt3 3» C’StlS 

3t3 3t3fStE33 3t33t3 «[3>E«I I *3?11 'BitCS 3pl3l 3E3 *3 I ^*t3 3E3J «« 

WaftsS f»I\3j3l-3t3tt 3f3 St?t« C3FtfS ^3 «*11 fe*TE3 3t«3l 3t^E3 I StS3 
j[t^-nE3t^33^ < J? ^^E*! 3tf* ^*15 **35113 >nt3 »ft'83l 

3f35* 3!E33 5 l3it3 *lt«3l 3t3 I mj- Pt3tES I frfEStfl' *3?lt3f3 «TtE»13 fiR- 

^TETr-rs ^ff3««qt3 3Jtn* St3fs^1- *»®t3 >«ir f3^t3 4-l^ ^C3 38 CStlSb’* »W 

S3 * «RTC3it3 St*lt^3l 35t3l fftt* ^t3 ^3 S3®1t3 >Wt3 nt«3l 3t3 I 3P?3 3?33- 

*f3it3 *ft«3l 3t3 I 3tf3^J3f p3tE3 |*1 ^3^ ^3t3 3f33«t3 3E^ Sir p&t3 ^ ^3^1 



»rt»irc 


?f?*fat, ] 




wi *rcaa <qaf?fta «rata nteii ’iff i 
^atea «rta a cartft *i* *w fa tfaa *fHta 
C35%5 ?a*ii «p« ^te? aRai 'srsata mi ata i 

^tftafa ?a*ltafae^ C*Tt»lTtC'03l ’rceatftsta 

s tafia* ^ar ’t*<3Tc^ m §t?Ftaiq f|OK 
efqta ^a i 

ast?i ?t?i ^a *rfa??at?teq arfiai, 
a tan?, *rft? cat?tcai, atfR$, *®faesa, 
ffarattft, c*n> $t*ta, aPH wiflai, &sa 
?a*ht?ii «ia*eq catfr «*,••• fiftta fftOia 
stotfai ^«° ca*ti3 fa mi a*aqta a^ta 
*rf«n ata i ^ m*\ it^he orW’Mt?, 
firftfiPi « fisrta'ia wtafa «wpi «fta^ 
Bf5n?ta Sfata ?lc3t? I qfBlffaF 
nfa^s wfal Orate? ca, ^t»rcra, atfiai, ataPt* 
fast^a « cat? teat* a*at*aat#t ^wpw 

?W1 'Sjft? I Ptfif®C*5 Caela ft«>afc C3*f%a 
e?ta* *ite? aRai ffora *fate? i 

Pr^caa artarafa w*r cajta-Pie^atca 
«<m« fiitfa f|R° ?faai «•• fifcteaa aeaj 
>-* q^Btvr «fta ^ c?tfi> s» 

fa sstata afa^Ote^a a?ta nfsai ata i ml 
a?f3e^ ajtn? «rapi?fa afatfata m 
sta^ta afa n^fc? «ta ca'eai ?§ate? 
fi?fa^t 'Statute® a$taat*[< afi®f 
waa aarta *rt«ai Orate? i ^atea > asM 
astatfafiifc >« w ireas* ca 8 ! $tata 
affarOtc'Qa a?ta nt'sai ata i 

atetesra ata^a ntfoj »wt?ta f$Pneaa 
nRteaj astai, awl« qfafa afia 'nfeeaa 
«taft *rt«ai Orate? i ^atea *itsatfa? v «w 
fa afa*? ?ai ^te? aftai 'ngata ?ai ata I 
nftwita astai « afata a fa «m*t 
flPfttaa ?t«r aps sfata ?|e*5C? i 
aChttaa aft atfafa « n^tsr sft^a 


*ffa«j^ afa^sOitvs ajtaaf itfataOi 
aitOKcaa ?t«f atata aw I ca'tata afaw 
aitaa? n^«pi at^ita aa ^a- wt«i a*q *rt«ai 
ata i caatca<im 'eat^ata ^<afa:^ *uaa 

«rfa« «i?a?ta Ft^ta r 
aillft—« fft?t*rWe? 
ajHa? w?ta swfcn a^t^a a?ta 
at'eai ata i aaT4eae*r ^ffsrfaata aa^teaa 
a^catOrsta ca ^Jt^fafaata ^Ratal ?taa. 
a*ai ?|ta, ^fttr® fal aja^ta ?ai ?|ea i 
a^NRttF si ■rvstH ^it^faatfaRtfe «• 
wfea «• «rrtqjaatRf i fk >s> 
»w ^a ait^fe 'site? «raa?ftw 8« 
«tv5t**t , BiTt 5 2faatfaf"i& a« qv ^caa'e ca^l 
aait^ ml ^tc^ afqai wta ?ai ata I 
afHjs? caq^ltQ c?qta «• "i^t^aa ca^t 
^ntqjaatfaft^ « ^eaa ca^f awft^ 
«rai 'Bite? afqal «njfaas ^fate? I 

estate—?&?! cca^fasi '«ia’e ? i ^ m 
W i» qa 5 &a at^Rca aja?tcaa ftneatft' 

'e a» fa faaeaffta c^tat^ ml «rte? i 
mm nqta^ta ^ c«tffa »?i captat^e^a 
a?ta nr«ai Rate? i -iiatea aR« afaeara 
nfaata «rta ^ qa 1 «* ?t?ta ^a i R^caa 
cart«ft?t^ (aaa'Q c^taRc^a >r?ta 
&Ma i 

jjat^—'®®?atc^a ^taatcataa® an? 
flfq?, c^R*, R15^ £n?Ps naif^e® i?eafq,ata 
<?t^caa ^ nta^ka n?ta faRate? I ^atea 
»« fa&ta ales «rta ^ c?tft ^a ml nte? 
aRal awprt* ^ai ata i aai^eaena ?f«- 
?aft wi« sjeaRata «t^caa qaita at«a) 
Orate? i 

^atataa (srtw) — asms? 
apHi caeaa Ht« ^taatat^R 



«8 


Wfa 'S fawto 


8bro fwtflnJtHii nfin plir (src®* gyMW* 
TON ^sTOfwa w*\ s?N1 

ffatre, afc *tM'cTO ®sr pt*iMa b 
«m*i nz*fo ytf®w« <n»r. <$*. easily 
pfNtTO ^ snjstwrn cseyty *ft®*1 
«iwft *rrefi yfoy i f^fa^y 
«ww ct«i1 we® > c^tfS s»* to fey 
4 >T. iiiif. iflif. cst'h o c®tfe «• to fey 
R^¥. gyNNcyy TOfy fifarci I 
*N$sty ZC? sry c*ffe fey ®ftyi 
fe®y c»r%a gyfnfytyy^ »rt«si fryfc® 1 

®t*l it^i ^tffeyfsi <-w ®Hfayy 

«rc®ytc*r $ gyNNwy TOty fyfaitE*i 
$ TO TOFI J^Wl TO* ^tS® ^STOfCTO 
®t* 5t«ifon yfo®^ 1 

s* fir wfc®* cst^Nflfe—yt^rcyy 

WlWtfe f®f«1 W?f 5jfc^ f®y C®tfi> fey 
•w nfww wTOi^sffe faffey 

C«t^y «*•• C®t(§ fey C®tCTtMtlcfey TON fafa- 
yftsi ®?TOlfe®ffec® jpfuw® c®fwN$fe 
c®Nfy c®wt* ®N ta «k?toN sfrocs 1 

^froi—•nPw yfvity am* ® 
yfa|y c®*iN ’Sfcy cy® ^f®®ty 

TO TOTON 5NN TO ^ ^C®tC? * 
fafefy <3® *••• yffifeN ®fcy feyfy TON 
•fftTCl yt? I 'Q TO^TOTO 

«t*fa tow rt® ^froTO toN *ffe®1 
ftllCf I TO«iEyt*|y ^y'cnNfa^ CTOtE®® 
«• TO fey ®Wfa TON fifSutE* I 
fan^N—afTOtETO yt$yq\, 


( y*, TO WJ\ 

irfWftl « front* TOW cfefol 'fl f*lfe* 
TOf®t® fsFvrtwy totoN ®f«t **«► 
start* fey nty c«f%w f«rr jytfeEfe* TON 
*it«*i Prates 1 «nNcyn)N—’ 
*tf*iE«y®t«it* %f?n ytafan 
«rjf®ty^t*ry *rf«yi fnytc^ 1 c»fty- 
■ «rf®fl® c*i^f*rwy 

^ ^fv 5 »Dr« Bfat 5 * 

W ^ «rgs *rfyjjH few caf c T!^ CT^Iy- 
arPi^rnw® «nm nhayi Pfstcf 1 

c^ityfy ** *“®t^ w^fyfnl > c^tfe « 9 ° 
»hp c«i\?P(c®y ton *rfesi 

%fci 1 jjjJ'N'N l&^ytfas 

af'^ri ■stfifysr *ttlsi 5 f«ic®c^ 1 
JTtai cyffy 

ytfty silytcw l ^tc® 

*r?s •« f»faf^ 

^fyyi ^cy 1 

«Ht®y ««l 

yyt c f«i wtsfty wr itoh 

« 1 c?tis ^T’l^ifs^ 

»a® «ip® 'S<py*35 

^fyyn ntw 1 ®itc»y *fy ^ 

?i^ 9 Fty 3 Tc^t?f *it«?i 

Onttaii ®yffn ^wTOtfy 

yt«ft sftyi fn^tc^ 1 l?fc® ciy? w 
ysfyyi brafft® 

1 «rc 5 &t® feya^ c?na 

j|t<® f^atyy fy«y 1 


'srac^s »i^Wi—« iotiot 

fw. «fly. to ®t"*ic# hhw cfN fen^ ft»i yi 1 ®Nc®y 

f®tf^^ toI^ij yt®r "t®Tfhr f®tf^T w®fcyy ®fPrc? ^ur? fe^rd 

0t^t* to yrtw^TO >itw T(rt ^j5-r ^wirfy® 4c?c»f 1 fff 





^t3F53 ^faT*3 *33fa. 43 s 
>^fa* 3jffa3 - mw #1 PFHtfteft 
^tc»3 ^ 333^31 nzv «iftf^5 *«3fa 4$ 
f^ar^im fevifa *t3 «ttpr i ^ 33*33 
wi wA fl*i cb, 35 ^spretpr* 

*|Sf *3^ *3t®| J)t3l ^fsi I >tr«lr yfftsj 

fwfa ^tefw ’jffatf m 3t3i 
3f3 I >nb- Jtfw 3Wft3 ■sftsft'S 3*l*t®t3 
u!!*S *1331 C3t£3 3f31 3 fa I >b*> Jftt3 
C“lfa t3^J*t3 q|$f*PT C3tt3 ^fa. d»c*3 
w *3 1 mi 3ft3 f>T3tf* totcp 
333 faeprte ^ ’■icw m& iwi C3t3 3fa i 
^f®r *33f3 333 *faC3tpf 
^r*t* *c3 c*©[3 43% *ffata ^f^tnw 
^3 carf*I 3f3l 3t3 I m* 3tC3 Wlt*fa 
3TOWW *faf *33t3 333 3T31 C3ft33 'SlfaHt*! 
9M *f3fa I *tj33 3ft33 '^fat© ^ *C3 
3fa i 4$ *$iw$ *3nw "f«3fc3* 3fa >9 
"fMftS* ®bj* •f“f3?t3 *C3%33 I 4 

Ifni'S ©t3C® f ®ff%* Mfafa *fa? *3t® 
f ? fC3 3t3l 3^33 f33^3 C*F3, $ft33 aic*fj 
5fatf 'S^qfa, 9 cllfa*|*t3 3t3 fec«W- 
£3faj i c&tf*i3i*i 3tar ««» 3^3 33^3 3r®ft* 
*TSf *33t3 333 3(31 *fa I C3£® ^tSr9 ©(3 
33(f3f& 3C3C5 I 

®W?1 ©33* (3 fff£3 *lf33*3 3J3 5 $1 

433 ^3® ft*| 31 1 *3*f$1 (fat* *t®fa fad 
•tfafa C3t® f®3 3t3 333 3fat«1 I fTOt^W* 
4ffe 3*3(3 3^3 3^3 ^fC3 $ti ^ffc* «1C3* 
3*3 ^f33t3 3W 3tfa3f3 *3t© *£31 I 
4® «l^f33l 3tf« 4^ ftaf^l 

3(31 ©t3® \C3 *faf *E3 C3©tC®3 I <®T3t©3 
|«tf^* 33^(3 $tfa* 'SI33f3 ^3^* fa I 
$t*l C3 ^H3 *t3 C3C^3, ^5f3 3faf3 
;?f33t3 m C*t3 C? cn C3C3 _ 31 I $t3l 


^5t3C^3 3|^C3 f3!3« *t^ =*3^53 1 ^5<f3 
33iC3“f « 3tf*^3 ^5t3^f33^ ^“T ft3 I 
^t3l$3 3^13 «lf^3tC33t^ 

^ C3C33 3^t3 3jf33t? 3531 

*C3 4r3f?C33 I fcffll f3^3, 3^P 

( 313^3^131 ) 43^ f^E33C'5 x 8 fVify? 3^13 
*t*r 3ft3f^C33 I ^t'SI ^f3l 
I3t3, 33J4ff5J '« ’5jf33 C33^f3I^'« 

'« 3f3^ ^t«F 35C33 I 

C33t3 43' ^*1«tC36 ^fal ^3* ^t«f 
*C3fc33 | 

*t^ 3Ef?t« 4^33 f3»t3^3l 
'5}f3« «K3* 3*3 C3^fa* 3C33*lf3 ^tW 
*3C®3 I '<3»53!f3 3T% |f^C3B 333tC33 
3k 3"3C^ 3C3331 5rf3C3fj?C33 I f3«C3l55 
^f3 7 53t3l3 alf^T f3fC33 ^C3- 

%33 I C3®^f3*^ f^5tf^* 3f3f5af|?C33 

! ®T£3* ^CS13t3t37 *f^ *C3ftC33 I 
C3: CW 3Tt*C3^3 'Q * 35 $fa 33t^3 ^f3^3 
3^5, «^?3 43\ 3ff3 3NC33 3 n 3C^ 

3C3Jm 5tf3C3f^33 I C*tf33 3^3 C33 r t3 
«lt33 «lf33f3\33 3°3 C4 3531 

^FC3%33 I 4pI3tf5* C3f3t^fe “4 

C33H3” ^3* ^3 4T*K* I 3^5tC3f^C33 
CSFC3 4. 43 Cf3C33 3t3 *31 3t3 I 
43^ 3C3 ^3^8 3ft3 fsfa ^fB-f 4S5tt3& 
«ir®3f4t'f:33 33’2J %33 ; 3^3fC3 3^3fnf3 
nfatC? ^333133 *3^3 I 

3tC'53 33 ®f3C«3 

3^1 3f3 3C4J* 3^3| 3^4lC3f*-1 ^f«- 
3lC33 ^tC3t^3 *C33 I «•> 3tC3 f«f. 43. 
3^ llS3 4®fC3^ «lf®3fC3 43* *9 

3 Tfr«r f5f. f^f. c®Nl ^sfaita 4»k?^ «rf«- 

qtiffaFfa 33^ f^C33 I 4^ f?iC33 f*. 44 . 
3t33l «-4> JtPI aft3t f 3i^3tJTt?T ®f5s»^T. 



[ >b*r ^ >* mu 


eat* « fasato 


ivw* iw* i. ^ **w^ r«. ci. AhRi 

•fftl* itefa* %$ feliftwi* I 

m\i iwi ***iw* *ifw* fec*ra ftw 

/ 

4fc ra*fi> 1&5 *wft«l I W *fa 1 WW 
l*fftw*l fal *f**^t »« **£** *wfa 

ra*ts ^«t* 3 * 3 * ^ 5 tr*?**tii 

ivfe *ff*«f® ?* i ifa? 4$ **tif* 
itfilft ift* *MJ1 itofw** w^ 4H 
c*itfc i*t jf^ji «rt*«»*fit* i 

l«llt®t* 4^ raw* *** ra* I faf 
Afals *rw?£ 4^ j^Wt* *rt*i ra* ift* i 
11% ^iffal Wt* **W*$ $®fa\1 
$«ft* *tf**i ®fit®i 4$ raw* fa*fe 
4fifai--T(*', «* fa*i—w ra* itc* i 

4$ *«JW* if* 3CT1 fa*f*llfW 
fiff^i *1*fc*ti*, *ft®r ***tw* **rfa, 
«wt* nf**ti f*>rt* 1*1 4** ^r«iiw* 
fa*t*, $f3|%ff*‘ a lt®r 1*11 

4 $ **Wt* illiMfw *rt** * <fft«Far*T 

n%i 1*1 ** i armfn *wi 4*rc* 
* ciictftitwi* *t*f*T ai$«i 1*1 s* i 
$1 f*w*w* to *t*hifai istoi- 
Itw iti* fna n%l lai ** i i*»n 
'Q nit>r fawn* ajart* 4*tw itw i 

n * *ft®r swj* *ttfi ratw* iwf 
4*< sra, i ^ftftrtfiK 

*"*fll **t*tw 3 T^t5^t< to 

*%Ft* ** ^-*Tf#q ftwtn i*i *ww i 

1W1 Jill 4*tW teft 1*1 *WW i 


i**i urat* 'sfsfa^ ^ raw* 

«is5j^ w^f i it^rf^ar, itwitiffc*, 
®m<st* «tiN*t**rc¥ ?*i ?«fi 
«jtW I <jf*% lf*'« f®*f “f® ^iffal 
*v$fa to 4^ f^r«t»rl5 *ipitfa fafa** 
iw i 4$ fasten* aWntw ? nitfai 

3*iiatn <3* 4TWI t*i 4ft*t* ^w. 

^®tt?f <jf*w* *fon wt* m *t*i 
41 tW ItliaFtPw 4 towfw wrtf^s 
4tw I 

fall to it**. 4| ra* c*fc*t* *rtitii 
*tiw* I'^tfai ^nrt** 

'« «nt9 Itlfal lt*t* ifaltfa 
fitoti **ci* i ^ i* ^fait* mi f’jfa* 
nc*i* in iraift* 

1*1 *ww i ititu raw* fa® 1^*1 
1 ** 's aftotlw ^^1 *** *^ifa ftw 
Vtfti* I 

itratfai ^®tfai i°ciicn* 

iftWt* 4WI , f i ^f*c^ 4t 

**n* ^*wtfai *tw <fi| sr*5j i 4fi*t* 
1M4PT* 4^ «1** 'siftt*"!* I 4^ 5R11W* 
4ft*tl5T \Q *jf*5to*f* Iff** ^5f*C^* 

*^lit* i iitf*i mi «t* >«•• f^fa\, 
i ^-**1**^^ 4^ iftwtw 
c*hi*t* i*w* i fafa* *t^j **it*, cia?l* 
ft*r**ito* i »rra 4^ 
*TT*tW **Wtfal11*W* I 





*1**1 4?{B CSfJtfafawt^ftaa *tt? faaTOt 
®?fel *rta^% 'fftii fatata i a^taTOa 
aTOI *faffa?ta ’ft? *wl area <t 
4*j3 'S? CS CTO 4t$a CTO S^RS I 
®fa 4afa 4^, STOS atst4% 

TO* fait ?sstol TO 441 TO W 
®tt?a ca% 'stt’fat c*ts aft* arftjl 
steal ssa *a fa i ^afafaa'fa, faafaajt® 
afa TO 4*^44 stfaai—<at f^sjfS^ 4*fts®: 
4TO4 sa 4?raa TO4 i to* facat 
wtfafW^t cat* ®?t4-fa3if:?t—satat a® 
Staau fasi-TOsi l fasftsa wca 4att 
<*si *at® afar *caw saTO-facatat =rt=n 
a^afa i to m asraa to 3rf$ta 
TO? cst satsi fa wfas 

tf?m fentafat ? 4t 4t*a satatcaa 
to TOai *®?a Rfatafa, ®tt stocs 
TO ai TOt® C5&i *atai <*ntts i 

^faata $ssta i*r*\ 4?fB ca»r cifa 
to, TOifa^H sfw *s whi m*\ a?*t«i 
TOst ®ta afaaswa '®rc=r^«rrf% ^tfata 
www i 

faTOltSa ^•Rtffl^’ fatsa *Wl 4 t 
a*s:—(1959) 



^faat 


ass 


aits 

tfaa 

«ita®s 


'stass 


m. STP 

% 

m. STP 

% 

N 8 

6246 

78-08 

1650 

93*0 

o a 

1676 

20 94 

<2 

<0*1 


A 74 0'94 70(?) 40(?) 

COj 2’2 003 40* 2*2* 

•approx. 

ml fatsa wwt cafan afa, ssw TOws 
*®*s! sftatsa sstaste ®tt ii ata 
TOW i w m 4*$ TO?, ata sTO 
fat* ^atafaffa i fas csfci fa *wa 
$ata ? cstte 4*{B 44 i 

to*TO c r 4t*t fassfa’fal W *ta 
TOws, ai^sfaa^csa to >1 ci s«rwa 
$atafaatifca 5 t»r-^f% atfci fas ntf^r^ 
atsta^a TO $*Ht*[fi* fasta *at® fata 
cTOfafW^al 4*13 fa’aa^a faate *at® 
4tar asi csl3 awl, sswa gata TOtI 
TO si—satsfa csti at^f ® to afa i 
*fa*i tUaafw fafa tow castes <®t*Rt«t 
fata 80°F «ti, caafta^ ate® ®i ^a -40°F 
=?®at^ feai(t*r ^ata aca «f«i aca atata 
c^ta a^ta^i c^l—atr» ca^ m ^tata 
*^ta atta i a«rwa 4^ 4ta r f®a r ^afaaj 
tas^TOt^^ TO*f Cat I faS 4TO 
^ta-fasjfatai acsesa «rfa« faaM l 4ffaa 
«at asa «ra^ta ^tataa «ifaa fa asa ? 
^faajt® c«Fitfa5fawta\ ntfa^ta TOto «rfa 
4^15 asfaata ^ai fasi a^aftwa i 'cafe 
atai, caa 5 «rtat*ra ^ to atata to aw 
^ac«i atr^ia atstai fata cat ws atwa 
aaT fata atai aaw sfata cwm at 1 ? i 
ate® att® ar*i to si ata, ®ta ataH^®* 



^tr 

^f« fe65W%? ! »lt«W*l^^5T 

Nrn *h cnc^^r, \fm\i wtww «ita i 
cw sn, arcs? 

?^fe viwi—w ftv® nfafSRt* *rt?i 
d^feCT *tC«W «?rC«T «l%* c^i i 

*irecw wc«i? ?* ?jf*r tfcwu 


t i«rn rt, w ^tn 

*lt«Wfl'l? C5t:«r tafa? >8 »RtH|»l *« 
«i *ropfc«i i 

?*«? *HC5C¥ *C*H 

stffihn < «r«ffc *rt*f? I 1559 <$rc*7 *TC*f*l 
nrcf f%i «ki ^ *rc*ii *tc*r« 

*J*iN *fN I Hfa ««TI V?ft«l ?tf«1 I 

wif*tc«nrfMi *?war’ ^nfifira 


ests $ tat* 



c$t* *?t? *\i* W 
fww* faffe ?fcre i 

fffet? taw <flMS *rffel1 ffel SCStS I »flfe WfOTI ?^WW >HHt? *1 far 
CSFJtffef?®*t ^?1 <fft»I? ^faWWfa *t?f« I cn ^ 

wttfefe wltl ^t*R *ptc ai I $tws ?c«» c*ifa*i *cw» *1 f.i*\\— ww? ?3»t«rcara *t?l 
5 BPH f*\zU *tfc*i«f*ife feta? fenWfe i fasten «w? *1^— 




«ur*r are ' ** 


a <5 *rfaa<6saa w a*a a«rt*ia ^ataajfc 
*ftreta 5f5T C*fCv5 aft*, $«ta faWSa iK 
are are aipitre at#i *m*i aa$ aatacaa 
are >rre ufaif-sfaa m *R *re «f!t¥ i *t*(*i 
a1*ire ’npr care <a?lrea aaa *tai *rt? 
*i^5f ata«i a*ta i atfaatsfaia a^ afaa^caa 
*ta*i ca fcfaw fcnfafo—4fei| ft*! 
•irwi 'e $ra jpisffm *rre c*k ^rfsafa i 
atf^Mawiarea >rt^tc 5 *!T «?tai care, asrrea 
araasn 'srfaca^a’t afa «rfascata a*ca i 
ataasrea fatna reta '®ra?ra a*r*i 4$ 
^fireta-ifw *tfaca ca**ire *ffta I 1941 


wfa *twi ai ’ft? 3 n?f a^ fare *Tti I 
4*at<a ^rea are! <[*rta aaj care <w 
s»tre atai t>twi fan *£l *m I astifal 
rere sTfataa *rstaata ’latfca ®t: i^ftata 
fafacaa area^i farea fecaaretaj I ^rareitft'® 
a fare atfaata faretfl are ft$a <«aa 
area-aft cafmaata Jjata carerea, ar 
afacaa areals catera ca*itre$ ca<n afa i 
ftfoaa natal aarea atfaatre fanftn « 
c’fttia ^^fta ^faT -21*1*1 
arere i atfaata a<(^-fawiat*l ftiJa 
3.4^-re (/i=10- 8 m ) 4*15 citai-ajU'Ga 



^taftre 4af5 nflreare nfafa'refre cwafrei scare i sfafrre ^>tal 4sf3 
«rflataf*ra ajare? i a—ftafatn>$ ^rjft’ffa c-ian i a—afafcna 
fantrefc, 4atre *ifarea ®*ai sre arare nfca i 


4 $ a*a 4 siB «ra^hr c ^ *w area ca, naita *ita i nlfaa §farea canta* 
jiwct wrcw a^iata*i aa sea tfrei nfaai art i caa ai, taa ^fta 3J,<-re 
mrere ftata aai ata, spfacaa are ^faaa citai-ajts ata?:a|—ai m aKa-^fttsi- 
*fasEa«ft afa a«rc*ia faci ^tat^ a*:a c^a m ca^fatrea asa^a^j i faf 
^fuaa ^f% ?ta ca^^iftn i a^nai 3 4,r4a w 3 6/<-cvsq 4^(5 c«ftaft*n cntaa- 
ai asfwa ^ftaft^a aaa affaai ^ita aitc-sa ^afafa fa^i wifa^^aT I *rffaa 
Ft*i ^ atai ft^t*! affaai ^fac? 481 wft^>i ft^caa are, at-? 





[ it, n Ji<«m 


80 


*lc4tll*CS?il WHI MtC* iicq 
wen fefle? fan cwtn-fitww wwd 
*ff'«3t qf* t 

fwc*i ’iw’d nt«f itww wtai cwn *e* ? 
wtcn ^fnd >r®tan iwfc wen awi, 
*fan wfawfew wfwewf c^ie? - 1 % fie* 
’T^W ?e3 ^Cf—1*0 ’ft 5 ?? I f%« tf*J- 

wtf 5t*idtnw wwj* Wtffa 'WfaeWf C^l 
*dc»i i C3$^ w®i $*d *pr ^tes, wi nfad 
m in i w«n .*fwr>r c«ie*fe 
’stew c*rtfi ns fa's n w% it*\ i wd 
3tC3'S feSJS '2fb _ 'S fr-fWJ I VRiff 

wt fan < 2 f?f«e* qdi fffaf &*i zv ndei, 

^dl •ffn’d *fwton C5C1 nc«l TO^fel 

wdttfi—wfei «whwftf i ^ten 

W»fl WWleni ’jfa’d wfawen (Lichen) 

*i^5 m *ttw i ®»|*fppr witod -ntflw 
m *rtfal cm ci wen cwtwddcwn- 

C»l^r (Polarization curve) n«3l fd, C^f 
WC*d C*d§ •ft'OTI fd *riWNtW Pulva- 
rized *lfafddi> (HFe0 2 )-n fen 
iff tt Til* I *dC?l CWdl Wd 
ewen ffewd, win wi cfcvs *rtn, 
Cl we? WiiBe* *ft? wnl mi fe^ 1CT 
*ftw i wtitfi facn^r cm c’tci, 
im wen i\ nfard, srw'fa nttf 
^rtfw wd wtfd wfawtn ie* i 
wdc?* wtwfo fefa cn mt»pn w 
wtwfen w?ls mdd i fewest 
fewen fen wdnden we? dfertw i 
wtwten csptatfrq *i nsfa wtewl 
fdten we f m dfe* new n GFtntfww- 
l*wTt»ptd fern wd «rf«?iw wtwtw 
m ifaw fad clew w\ in ste«r i ewai- 
fanef wtwdn to *r%wf^ w?i m 


m c^cb we? «r^«i fw 

m cm *rtw i wtnl wfl ^ winfti! i 
<s$ we?l jm«t wP?hr feften wn 
f&f 1 w*\ l 

wit^nta c^tcwtfa^i m n wz*\i 
■ifawwPi fawe*rw fen 4?pfei nwn 
ic«i wtwfn m f^esei, itew wt«i 
«rsw %s « wffen iftw wfap^*! c«(ew wi_ 
c*fe^5 wte* i ?e$« wtwtn ^ten f^e-f^ 
c^tn nw cwtn ne^s wtitir ne^ nte^ i 
w:=r n wliftOT ^ ?e$s wlwt^fe 
iw ^ei i =gnh *ff5rfti »f^w wtiwt»ii 
c«ie^ ci wBf-fcitfn wtwfi «rfwn 
•rt^, ^tfawi c^e^s cnl w wtwfi 
•ttwfl wtew—wfsie^ wWws 
^e^ wtwew ntc^ i fwi ^rDwrt c«fWi cn, 
Wl n ^11 OFfCltft"! 6700A W5f- 
^?e^J5 wtwl Cltn m m Wtl 7000A 
rttrw w^e«iff?^5 tfiRsrPiw 

?e*; wn wtfwwtw fa-f^ 

cww-owft *rtm tf*\ =n i 

cwtffceifc fawsf^t ffe«rw^ ^t?i 
wi f^^reiNr wt8i 

cwRaeiHi fw^rw, m fa^ei^ ci, ^cn 

feflf uiw: feften iwt an 

ntf^rw fede^fit hw| wt*i itfffei ’rew «twi- 
Wfi m fee^ wtci—^e?i *wn 
n^Q ^ie^j? itw c^e^ wi *rtwhr we? 

feftf »lt»l W^C*ltftw 8fW 
cifai m c^r^t? den w*r^i mei i 
nwe^tfw® wpww ^N-nw ntd« 
ief WTC^I fa*W % 41K 'fed Wlf^sl 
*jf c^rtfwcife ^feduen wt^few wwe^is feflf 
nWi ?e? cfen cw, <*Plwfa wnn. 



wtsitlt, ] tocu *if l<wtf n»r ill 


fcflpn Ct>TI CWf^tf ^tWtV- 

*rfowr to* *q i ^ *jt*rhft 

qtftTO «ftt¥—<wr to **i to'iEf* 
*U I qtfwt* C5tt *t*f5* W\1 ^1 <flSR 
faf for* w I 

*ITO «lfTO* sjSf^l TOW'S 

fci? rfh^fi *iTOn c*r wt, «t 

m *rfo i qfa ^Ntti *iTO 
fro, to ’sir* to to ^fWhr 
^itwtf^wiivr ^Ntn w— TO TO- 


sffttiTOt* •ffc» f% *n» ft 
faf nsWi TOfroR h&cti‘* frtd,i.v 
srffvpr $rfa , R i cTOt* nidi 
ftfTOtfcs to «PITOF dmt% f*I 
to *rwN fiftn ‘iron *td id 1W 
TOft*l I ftf%« sfatlfTf ftt *(tf& ft* 
ft: (Hg) T>tt*f tfWNHR «« 

ntti TO toIvi i froi 
TOiTO TO TOfVi 20°c, TO ltd 
- 76 °c-m *tTOtfti *f?ITO wi <r«n. 



w»R <fl* froa ^tTOTO 
flutffe* <ro # >tto$ flfoTOf 
^51 3 ^: TO «Ri TO TO fa 

§*rlf wt i fa#fa'®** www 
fcfaifa TOTO TO «fc* TOTH 
^5? TO I 

TOP, Ufa** WW *1 TO Pltl VI PW. TOT VtV ^tt.«1 TO¥ ft* Cta 
*tcsf «ltttf I WII TtVI if® <tro W TOIH I ^tPlftTO jVlii 
#htl« eta itvfo *ot fan cTO tat <rt tow i#Wt vi tow i ftfv Vwt 
=™ I <sw taf« ifMICTO VWI trttn CTO <fw«w ItS pin itm Pulvarae 
pirtcTOtawti vn vi «ttm nvrt^ts •* itUfifta 






C m toji 


•* 

to <w to *n2< nttost* to to* 
tow to c*ttt*i w i sot ftfrnr mt 
*tli>* toto* 1% starts <4t* torCTRUjr 
<wiB to* tol w I toa* f%$* w®i «arc^?r 
ifarc tow *zf in TOft*i i ft* to 
w *ratoi to c*n cm, tofts 
vfw wot* *r?ftOT *tfro Rot w 5 * 
toot i wotot w in—toi n-rto 
iroe w* toRmi w *ri?lto iot 
to W, felw « Rot* cit*r *TO* 

<ftto vrw iroi n wto wot! to 
«woti cife ot& tol*, tol wot* sjjwti 
ifanr nfan Rto to* i wot nt*- 
*t*fRl C^t^n ROTrtTO* *t*ft *tfi ton 
ton cto* toot! wot* ^ ^W— 
cton * fttn i ton toto t5^ nit 

♦f*n—<*t TO TOOT *1* TO*, CWPl 
ifa* &W I *R« C*% «N OTTtftR^tot 
«W tfaRwt*t $ftW R*fOT, *>X #tlW 
ton c* TO*tc*t j*\, vr« CTO to 
W1 to 5111 to *1* to’f itPwt* 
OTjftRto^t C®f^5'S *jb ^ftw «OTH 

to* ot, wot ^ot* toto ^ftto 
yprll 1* 051 Wf **<, c^^l to to* I to 
*05, tol Rl* TO ^-‘1’ fito WsR **OT 
TOl <W CW TOOT OTt **OT* ’t'S^OTI 
Wtoot $-*fat* fifrtw i to ci* w *iot 
ton <wf5 **OT* OTttor W Offa *1 f 
ttf f wg *OT*, WWS Rw TO1 W *TO 

ton to to toa^t** to! wot* ton 


<$pot aftitw to tooti nftotw 
ton aft ’ott w» to ctoftfWf^or* 
*«fot* atOT* ffaato wtwtn *ptowi 
TO C*«TOT TO I 

*«TOT WtWt9OTfwfcl ton 
cwwt*, cto <w *t* tonrev ft^t* 
to tot i toi *«fot ^t*OT* ton 

’TOT? 4tof TO*, tol *OT* WOT* ^*t*- 

ftJlt N 3 0 2 -^* totOTT ’ffr® TO *ftn I 
*to *tott8fc** ntot*i c* c^, ^5i ton 

'BftOTt CTOfll *<t^-f*OT*:*1 C* **0f* 
nto *^t* ton to, <si *^cttc«fc** 
nto® c«fOT« nt«n c*^ ntt* i ?to 
tor n®OT ^ttc^* ^%** *tOT —*to 

cw* ewi to —to tofatfv toi ^tto 
'eJi ' 81 *^* i *tfs*f* c* *wi tor« *tf^*^5 
*?ft sp« 'Si TO1, *** *^OT<! ^to- 

Rot ’MOT Itc 5 ?, '5** C5p5T 

^ Rot *tfito Rifs *^ot *tOT ? 
w»i «rfto ®tOTc^i* *^—4** *c* 
^sto it**i c*t R“5*t i to ostoOTa 
totn 3fOT* nR*t*i 

*R^-tot*f*tt* ^* **ot?t **t* Wi 

^OT i«n *toJ *4tl*1 C*OT 

*rtn i 

<*it ** to *t^OT« mm f*?^sr 
«rf«OT^ ’jRft* *t?* tost ton ?*ot 
’ fTO—iil^R* OT*tC* Jfsftai! *it* ton 
*R*, \si c*r *^s «rs??r« *[<Iot* «ft**t 
cto *1 ot* i 



% 

tit* *• »WF i*?i 
«itt«f <w m *fiic*r?r ift%i ^faw ff*i* 
qtt? c?ti *rtet*i *tlc®* 

i ®ti c 3 *! «rt%{5a *ftt* tpn iict 
ftmttni ^f«r*t* 4*fB 

^pret^l' W ill **W-4Wt®OTI wt«wt4\ 
*tn w®^ ^®to jwi faHti 
Itifnitf* f*tfirt® n fk% t*tti *fa® 
lit? |*f ) f$tl ill *f •flft 
<4*$ erwPt$® ’T^tf® ^tfiiti wwr i 

ill flatten 'It®, 4ft% fl*l <J FJtfa- 
c^ftifi 3 !’ caf^i*® 5 «rt%w ^3®i i <$1 
^ fl*i m fl* cw i^iti 

^fn, ®tl *fttll ItH HJ3 

*rfs*r® *t® «itf« *w itat* i*s c*it»fti I 
^rjt®=it*n freflfc 

*rtifa?l it*n, ill caf^i f*f^® wfa ill 

*i<® wf»i *rfefl c*fti, c’rsffa* wit «i!t! 

jfitror i 

cstcmr ®rf«*ra 

^tCTfwt* *f«HI itOTT* 
iiprtfil fafftufat** w *n cifsfitu -rtffa 
® CWf"fl«tCTI *flJt*r* ^tl* 

^tlaf tMtft CBttpra *im **it* 
wit Irt iWt® n ’ft* ^?ir® toot I ’ffa 
*<n m ® tfli 5»t«ft^tar ww to* «tnrtw* 
v i $ *rei f*i^»r « \cf Kft fare ®i 

fiifl® ®tti ftt* ftt* n^t® *i; 

ft?*t*r cut* wi ®t* *®fo *tc*. ®®|? 


JRltT 

'Srcff’f fit® v i to cit%i firtfa afitfi 

-ft ® 5 *iti i 

»rtitn®tti ^ ^f*! cit% flatten *nt* 
^ *ff^R ifat i«f»i*f <w flfo *ffisftli 
ftt®F ifai n*H*W «rc*tt ft* *tttf l 
ill *w| f^sfn TOOT c*. ^tH lOTtfa 

Irnt^t ciitcn vrw. ^tcw *rw w- 

ittJT'SNtC’TS 5 *Jt*fa 

^9Ut*r^5 it® *ftWi ®t^i 5 r^ ; ® 

*G\ * itn ^*t?® it* i 

ii^ m*ri , «if®*ii lt s i^lfl®‘ 
dc*«rtt^tn ferrfl® ititsi ’wtPiwtfiirt 
gjfjr ^rpfwtft® l^twHwrt cfcfattf 5 * 
'Q clft«srt^ ^tntnitw i^tw 

i)9 3ft^^tft®1 ® ®fW w 

c*r«ft^ i 

ill to| 5* ’TtlttlT cwwfai 'Itww 
-nr, «r^f® it^^titn^ *rtfk* 

C’Tf^t^lf^^ faf*H ^11 Ittl I ®tft^?1 
N!T?ti*rf<ttt ( TI 5 f|’ht® ^ItTI ^Pt^T Oft| 
C^t 1 * ^t 9 ! ®t® ill ’rflttlJ Sf’Nl 

ltd I 

ill ^ ^tsWOTW IJhtti ®tl 
"pfsif-r, ijt^i * v f 5 i 5 f» 

iff® jttj itti i «rfw uHfti 

«ppj ilttl ®ti '®it'snt^i ^rf® t it^Ht^ftl 
'S dtfa’ffftt® Cft^ C’Tf'ltlt’T llt*l ill 
itai ®i mi *\v$ ii^ iti ^rtrf i' 

fiwt^tn itnt^r, citli IfWIitwri 



** tffa«[ ib-M gg, ^ jjggfl 

»tl w gtgtigj m <*0 ggcv gtnigg n? w vvtv^g vftvtg «rtfr cgwigg i 
<4g<. cgtto frtfligg fhn ggt®& «i tcHw «rtfrffagtfg7 ^ph «tt%igg gv cg<rev <sg 
**1 gftg i v*0g ^gH wi? ggfg 0<ug gfttfc jg 

cgtfc, et^s n\ ftg vtwi <w frdg 
gfagwcH chi gigCTtaw $*fg gt?i gtvn mm f 

■PI 4Wppt fVtftwrttw cgftTJtg <4 *Uh sTrfg f*t#rfa <4gt*tg 
?pw ®t: fgvgttf qtwtfl gtsigg vvfcvtfci gtgivfeg gjprw 0*ftgc<tt7>«* 
gtigg gttf gi vft <470 ^?c?g ft* gty ftigtftfclg gig i ^ gi? eg vv vfvvtw 

■rcgfvrg «rigtn vw gt^gj *i^g mm* i fg<3?<g «rt%g gtg, Piffl ^ wgg' 

®ts gftgfg <470 gfsigg Aft. v* wMang g«j ggg ^Etfgv w\ <4$*i7 

gftw* mm gf7igjg wr rat«rg ^sm Ttig C70gtggii vtgutg,*! 

*mgg i ftf 47 vttv*vtc« jit gtft <470* gtgcg^; <4gg ft, gpn 

*tfva Vft C?lg g<l7tvg g$* gg wb $tg* 4$ gW 4ftlg gfgl «nft «tt* 
fggjfgftj 4V7fg gw vgcvgi vttv *•• fg&fg vtg®«?tg <srhr «•• ftfrfg <sfe 
gt« w eg mm gwtvg 7*1 givi, cggfw gwg vg ^rinvftv 07, *liv7tig vitf 
w<n ftv vfai «r?ft i *fg0i7 fggtftv gwg y*\ vct gt*atg egg ft^i tw •A 
7ig 4g< ftigg wr* caftmg gi gtila giggs?g wi ^ gfw? c»it?5R 
gvftg gfgjtg citgg 7ia stutg «ftg| gtgg gg* cw cveg <gtgi 47 «r^v 

gggft *ft c?«n cgtg eg, «jgtg ^ vg vtwrtv ntg, ftg 

gteg vi gt*tg^ gg gi i ^gftg ^t^fSc’F vtg g’c* mmm gw gw 
ggtftgs gfgrgg nffti gjsg i gg gi i 

®ts gfggt* vt fijgcg gt^gg, n« gigi ftgftgiftcgg vvi8 g«i 
egegg ’gfg gfggtgcg Jftwjg m*r «gprftc*ig 'gg’*fa g^aptv ^ cvhgift^ 

g^wtvg »rsg gi gw« gfggegcgg ^ g^rgg mv i ^ vz*w gwgi 
*\\ c?cg g^tgtvg geg ^ fgftg <*t «?ftgfg «rt%f5c^ c?ge« gft i ^rgggtg 
«rgtg n«g gegj nfc ftw •rifWn m m wggfg ggeg vf»ft ^ci ftftnft^ i 
ftvt »itv gegeg, vtcv vg* vftvcv gft^j ft% gtpr >srf%j5. gegg gtgrtgfft wtgntg 

*R8g grw *iteg i vgg ggevi gt?g ggg git^ vtgg fegcg gfgi fefltg 'eti vtf *jfi 
•fvgtgi gi gtw <3fg*i m vgg ^ n?t[ my arwg g:g vtajtcv gtw i f ftwfgt 
g«g gt^rgg g^gg^ig gjggi ^geg <w gigg gig c*ft g^ gjtiggi gi gtgfg 

fw 4g|B gf^ gjtg gw i gfg ^cg cg«gf w gg fg I ifti vifeg 

. eg cggtftaf egg, vi ‘gfgigtgggftgl 

‘h ^ ^ <*Tt^ «rtvgti fiTftftv g zxz\ i «rt%l8g g"gt^ 

fct»Mg 4* g^tig gftgi enig, cgtfaigfe ftvtftv 'Bfgggrfg gtgtgfg feiww vfg <470 

jf-fgVfg^lgg <470 gg gftlgfggfg gtg^g fgSlfglgg %g^ <4«ftlg gflgg | 



nscntcs ^srws snssn 


SptsfSSl « 5f9fiJif-f^®fS{ 

ncastWcas fscsts fasjt® artsfswtn't ws 
sttfn ^MS^n S*lC®n >«ll fecnns 
>>fci *«» ftfnc&s nsa fscsncs $t*ta 
atn^acn nscntsnsn sfsatcsm fofn 

SJtWt* CStC*r ^fncsftenni ^JJftW 

$f*ta san slatfln n a«,na i 

>*«* ntcns wntl stn *$c« fain 'Q 
fctata nst ®t: c^cnn "nta*ca 4afcs snatn 
sfsreficnn i fl$ni ns $tfta cns f&fsvn- 
fawtn ncasnts stc<r sjasta $ fasts ws 
«tajtns sncss twi $stn sfaai fnatfftnni 
cnf m j? f^s?^ ^natca? $t*ta ns 
stfsststa ssrstai csfesjtn scnre ncaanta 
ws cna«i sai spates i cnstcn f&fsvn- 
fasitcss ncaanta stew SJS$® *lca i 
sjtwt* catena wcwtnstcai m >;>«>* ntens 
cnens f»cs fafn nsen fnatfeens I 
wvitw cncntcntcfcfnata jscwct 
a&ai snc$n nan n*tts *tnnf®ten 
f&fs^fn® ^esfisenn, ®an $c®^ $t*fa 
'ota^acna stnfas ^ats twi wto® 
^atf*n-®cs ntfts ®tac«a stnfsss nt*l 
$ts*ts star fsn 4a^ ®tac$s stfts^i 
ntess nes 5*4>> nten $tsts twi stca 
nfm sfsafftenn i 

*>*»* ntens «$ ncssa ^scstc^a 
ats'eeatn wwTO scan i $t*ta fnsi wn 
*nc®n fsenn ®nnsta wswn famt^ 
ntats$?fai( i 

553*5 nten fsfn $fen *tc® sntafan 


nt^ai s sestets fnfr senew scan scan 
nten fafcajtfsfBcw fefar *itw 
scan cn$ swat £roncn sfs^ton 
wtc*rs sntsen sfaai atn i fefn $t*\ * 
$srcs stw scan ^ci a^ats 
wt*s aa i cscntcntcfcfasts ^cs st*s 
slats naa fofn ftena sitcom «rta^ 
^ta ^t^tes ^sta^ac^ n$ai «itnl ^a w 
nnta ntsfas ^tnnt^tcn atai 

^tcatnj, nt® scan i fesa na fa&fa ntala 
fa®tcaa «iajtnai « ncaanta stew wtnr- 
facatn scan i*m nten fa^ 
senews cscnl fa^tffe® ^n I $t?ts sajt- 
nata ntsm nacs sfncnl ncs& ^ca 
c\ ^tsta 'ns's: a* wn star naaslstcn 
acan cntntUBa ^atesn i 

nten fsfn csfa cw stcatcsfills 
nta ^Ifnatn ^n aWts ?n ^a^ ^anten 
?n a^na stw sfaatf^cnn i js's* ntn 
^c 1 ® ntn n^s f^fn acan InWfe- 
ncs ntftafssrta ^enfaats c«ftcsnaarcn« 
stw seas i >;j*o nten f^fn w 
t&fastfwlBa c^cslBca?a entesneaa nen 
fn^ ^atfsenn (nnlB <&twta ws$ 
sai ^atf^n) ^ »*i nten fsfn ^ 
^fsstfafBs atcatcaiS a c^rtcsna fs^p m i 
w| nca fsfs a^na stn fs^s* %nn I 
ms nten sajtns ^nc®n <2rtsf®s * 
ffan fs^taesa ntfnfss ®c^a §na «taa 
fnfacw wf® ®sa%< ennts «rstn scan i 
sa sms nca «rstPr® ^tata ‘ftscwwwa 



«t*i >3 fwtsi [ >n mit\ 

4ttf 3t33SFtfS3 fal t^ftfetatf 3fZW 3W5? *tat3 

•ifajfe* (Mutation) >r^ atfwtwl VW &ta 3VTS *f£3 foft W 5 f" ! 1^- 
I Jrt^tcaFt*! ^forc®SF 3 ft 3 C 3 C 8 *? 3^33 I v 5 «R WfC 33 WfalFl 

*r*c3tw fcft»r, 33 43< t^caa 3W nteai ^3OTft3 cwwlhr 3toitt?f3#s 
at*, i wfi? wsotiI «rrf**t* i arcaaittftw ^ajm n«f w i 
» tt4 » >rtc«i foft ?mw «rtvwnr «wt*w ?»it®3 fa®t3, *K«r, ’rtf^sj 

^itntw facta fa^as *tn ttfw *c*rri> fafe* faaca ^faafa ass fa’afaarf®!* 
^tot *fnasji’ afaai fecaa afcaa 43 * *tre^aitaa^?®tc*fcfe*itfatt«*f**tc5t i 
at'f'gf* «jt*t ^faaf* t*i «rft«r i $tetca? s&'fata « ®ta i t3-'e*tc*! j T cats’! 
afafafs* ajfttta asfgjt*fgr %q;f iftRPe TOtfTO *31 \* I i**' 3 ’itW 

3S3tW fatttt 43< ^fs-r fffitfafe fsfl at**! Ctt3ttf&3 CWlI *3 I 

ntffa 33*174 ‘c®tf*l Wlfttw’*W^fa 4S3J^ta '■iftaffol, C’Ttfscat «P?fo 
faft «r«fM fa*H I fafs* catta nl5 ftftfc *Jt*tcsfaa 

>»** jftw **jtt* *?ic®3 facta ufoft J nnw fattftra ^tafftcta i 
%tca ®ta% fasspr a^ctfct caffata fw^» ^t?rw *pnr ’TCT^II ^pi» 
’hw i t*t* ta fsfafifc c«rfcw %tca «rfowi aja^ta ^ta* astasi a'faatfet i 
*t**3ta »frjtlSl$*Jt«| tafefefetfc 'qtPm fatfasft* * ’Tcaaiftft* *tc* WtW 
ftcta i a?faai ^tt'csa aac^tt *r<* fafsw cfzft 

>»«*> 3ftcq f^ft VQ $j^fg ♦rah’ $f?fC?a $t*fa «ff«Sl $W* ajf^Ca* tfab'W 
t^aa *m& t* ^tac® 5 pwi 'stfw 43 ^ «f 3 t 3 ^faatc^ i f®fa «trt 

ntaa %jtiB^fit»i afaai TmU ^-wtwa «w 

^33^ OSftCW f^^tC3 C3ft3t3 ^33 I ftW*! I’ 


i »43 JTtC »13 3 ft 5 | 3 tf 3 3 tC>! ^f 33 f 3 QHH ^C 3 N 3 ffa I »ftC 3 ^ ^Z$Z*tf 

>itrm ^^-src’ra 4 ^ w i pit ^facawtpi »wrhi ’i^atac'fa 

«if«3fiw f3^% ^3®stf3^ m ^3®tPr3P’frna 3^®ta 373311 

^tltftWH, «I3Trn«P ^S1C®3 3tt3f| ^<Ut*W w®3 C3 3^F*1 Cf*, *W* 
4tftpn 3C3J ^^3 I '$t*ta 3Jtf^5 ^3’SI C3\fsi3*C3 43^ . ^t33l ftPWltW 

*(t ^tc^t «f33tf^t3, ft| ftf OT<ft« «lt?& ^Itft»lt3 I 
•rt^rtfipirt, fti 4t3ta ^t?ta ^3f3^ta ^3331 »it*l 3^®i «itav 



affirm, >»*«] <*wjt*t*TO**f 


*f«»H I ?fWT, Offl* fowtft*- 

«ronr <*ff3 fton ftft? ^tcti oftortH* 
?i jfawrton wttia »nri^Wfrrw 
«trftr® *m ??rei ntmt* 
rhri ’wvKW aft «rorftRCTtwr itfl 
ftsffr® i 

ftft <5ft05 Oftaftft* 
£trw &tw *ftoi? i <4<ttc? ottartftw 
>rwt wfw, w cntv «Pf m 
?1, TOJfl Of? <#H, v5t?f? ?W &tft 
?m 4 *taf *rrt ?1 I ^fa03?T C^ft* C*t?« 
apftft®tft*lfa? W1 ftrast?] 

*ftsi ftft ^93 *rft*to? Of, OffttVT 
wci? *fios »rtft:*ft <*ft ?<*m- 
ftt*ja «mn ^hm? ?&? i 

ftl <4f*f JTCfafaC* ftgt4 fraftft? 
^ufat? ?ftrai ftore?i fill frt ?i1 
TOT^fa <4^{3 ftftll appl ?H ftSRI^fa 
«ff*hprw* *rft?> ?tsjore <w ft^fc ’T"*ft 
fftfa **i i nwii Wiftror coin's 
apftt* ?W1 *31 fton? ft 5 ?!? ?ftral w 
?II W ft, TOwfe *ft >W?tl OFt?* 
*faoft apftftvfl 3 H 5 ft *TOT 5111 afft- 
**tOCT «fft <ift wn ?1 5f?t?|ft5? «t? 
oi vf*i, §?i afters *ai &ft$ ?* i ?? 
wfa ftwta *rc*i «w ywls ft^? 
9jH*<5ft? TOW« iftl *R«lfTO ?II 

to t?i ?»n ?ftre ntor oi, ^)<frn ftiftre 
5 Rwtw m ft’sttor nft«is ?$os *rtwi 
OfftVt* "ftlTtftOFJ* TO ftretl 4*13 
*rroi aprfttcro w «nr *f'®t#ft 
csfct* 4*13 ^ftwfa ftwft ’ffton 
ft «rnt«r? *rft? ? 

^ftftajtor ' c*tro c*ft* c*fr l?1 
nftaiftv® ?htt? of, ftw«r%? aft?? WT 


TOta nfirt^r imcti atai toUwuhi 
? nrrtp« Ni ftw* afrtorutai 
JftW Wt ar*!^ CTft C*ft fofffft* 
<m afrn *wj 5 Fft?tR? i 
§*fft^«* aunftwr ft?w «iwr w 
?w ?ft i vrrtft wiw? toj H^tpcti 

Wft5 ^?TI ft*l<nr ftfv5 ?? ftsfl, oi- 

ft?n c?? nc?? < n i ?f? «tw- 

w’hns^yftipM «it af^pirt «r^ ?? 
w ^ or afftft$ta$ «r*itw ?lc? ,^t?i 
5ft?, 'Sft^-Q 4^13 5R91 ?l05 

■itv ^ft:?l C’ttaftft? wj ?ft ii 
*TW1 ^?tpn Tf¥, 5f^I1 ^fl*ftf, 

5t*”*Tt5 *pFW wit caftwtftw 

*r^Ji 3t»r nftc? w vtTOti 

■ii^fB 5il ^ftos 

sn i 

aitft^tft^l ^aafftR? 'SfM 5J?OF ftft 
?t?1 aT^J^tW tt?t? 

or «r^H nft^, «t?i ww 

?Pw ?or?l«ii 

^ ft? ?«»??( ^ft?tft^ ?$*\ i vm 
«r“fft?sr ??^f?ftof? ft?5c«i 

?aic®? ^nft® ?Ir? i oft 

W? #t?rt ?ft"5 *iw* 

aifaitw? ?T I iwim ??ait?ftOf? 

ft^«itcr4Y ?*rora ^rf? 5 ® 
^ftt? *rftw ?5ft^i oh i ^ m ^t?t? 
ft*fe wrft ft?ft? «rfft? i 

??ir? w araftspror mufa 
’FftRiR?, ^ <f ’tr?? e n, 

?^ft? «r?ft $vs ?^?t? 
f^rtwr >itfl ?t?tft? 

^ai*it« ?H i ftft* w 



8b- 


wt* 'S fwta [ >b-n al, >a 


«n?hsrtTO tfa a%re «ita« *fa*tr*a i 
«f?ta atfsreia «r!% Ststa *R*aTa flaea 
c*V?*a «r*H *fare f«fa4*faa afarea 
ca, -fawtca $t*ta reta* fefer atll 
nf^s-rkar to ^tre, f*i *eare atfoa 
* It* $1*ta «r«ft=r adr flai atra 
$tsta ft fcafali flcaai fsfa fcnsta 
*fo*i afarea, ‘retata f* 4aa* atfea 
ata ■arks ?’ frafir® slai «raita* sarea 
&lfc*H 4a* 'Stffoaa CTtl sire 
catena aa cst* aitjfo *fare sitfarea i 
«wta* sareeaa fawftaa ad $tsta 
f^caeas fa*d *ita$sai sfaatfl, aaa 
$tsta ata aa-aa a^a ?aa sg*a fa^i 
ftfawfar faaca % ataaai-tfa^fa 
^aft^ata cdl *fireai fa^tcaa 
ffcfi ca *r?to 'G aft*i 4a* 4| w a*a 
TO araa ^rcat^a aa ai, ml *r*?i *ai 
fas f*rasta ncaaatatta arfir*ta 

*faatf|eaa i anr»ita afare ca a*a farte 
artm *re «rt*rstfa ad, cal faaca saretaa 
fa^si fta cacsa fcaa *ea*tS aa\*i 
*faatfsrea i aaa^*tca sarei cal 
fraatfa^traa aea a*ta caesa i§aa 
aafaa faate aatc^a fapn 4a* sta^ 
TOFteaa «reta faaca acaaai *finn atscaa 
«rtt a*fa ^®a a^a fcata festaa *caa i 
4*faa 4* acaani stare $tstre fa?®tai 
aftatflata, l$a ai «rar retake <rtf 
alai aaHi *fawaai c*a? fe'aca f»fa 
afaatflrea— : atfsa ale® ststeaa aateaa 
afofafa *m *faai TOta *ai w*l 
farea carsa §aa aaWi *fare f* ca^t 
a^ata at«ai ata ai ? 

4*faa «rtaai afire afaatfl, 4*13 


atfl atrea *tre fcfaai fcf^*i*4tafaa 
^farec^j ^aitaa' faa* ^|ai ^t^tre 
^?tlai fac^a i fai atca atfl afata 
4*13 a? at*i a^« fage^t ^laja?fa 
*fac^a ai I ' c*V^*aata eft *fare 
fe«a facaa-atfllSre atfare cacal^tata 
aafcaa acaj fafla akaa f%® cistcaa 
ataca 'sffaai 'ed, aftafSr* *faata 
a?ra ate* ai i 

a$«: 'aiaita* aac®caa aa 4*fae* 
caaa fa®teaa ^ ^tafaaca* 

afretarff a^iataata ajt^ atf*^, ^fac* 
reaa| f%fta c*taa^a caWcateaa aiai 
aata^ka ^atfa^ ^ i >a«>i atta 
aaa 'aaita* *ae®a ^starea atafa*? 
ft*ta *fkaa, ^t^ta ^ sire! faatfaat^l 
slai faatflraa i aatsaata 'Jtsta atflre 
a^f ca^t a*caa aja^i slatfsa t ^tsta 
acar ^itata f^fa 4*1 a^f faatfaa ^tsta 
*flrea i 4 ! faaca c*ta^ §ataa *ai 
*tsta« are a^a fla ai, w afteaa 
'Q^a *ta* a«,aeaa aw 3ta 
atlatfla i 

faate 5 ® «ra^ta*tea, aaa a^* f^fa 
"3tac^ utatetw wtPtata fa*t^ -stsi *raa 
att, ^aa -4* faffca *r*a *rfata fa*d 
^tfaai ^a^« sa i ati*acaa fa*c! 
^®tSl «f*ta *faata cat« a^aaa *fare 
at^refl ai i areaa s«, >««« atfare 
caeaa: 

In the next few months you will 
be receiving cheques for articles 
written by myself in the Hindu and 
elsewhere. They are intended to 
finance travel by yourself or your 



VtWtSt, 3 **T8S*f to 


pupils', I must now make excuses for 
this yajna. 

1. If the money were paid to 
me* here, over half of it would be 
paiJ to the British Government. They 
would spend it on making atomic 
bombs, killing people in Kenya 
and Cyprus and so on. Your Govern¬ 
ment will take less; and even if you 
do not approve of the five year 
plans, it will not kill many people 1 

2. My country has got enough 
money out of yours. Some of my 
ancestors, for example a great grand¬ 
father who was at one time captain 
of an “East Indiaman" (ship) got a 
lot. I do not suppose I shall lift his 
soul from naraJca. But the kind of 
conduct recommended by Hinduism 
is sometimes justifiable on other 
grounds. 

3. I think 100 rupees spent by 
you is likely to lead to greater increase 
in knowledge of a valuable kind than 
if it were spent by anyone else in 
India known to me. 

For these reasons I venture to 
hope you will use any money sent 
to you to finance your research, and 
thus help me out of a moral difficulty. 
My wife and I will, we hope, be 
in Calcutta in July to September of 
next year. We are looking forward 
particularly to meeting you again. 

I ask you, if it is convenient, not to 


speak too much about my money which 
you receive from me. Too many 
there might ask me for money. 

Yours Sincerely, 
m Thpij, na faafinaartca faffta 
$t*ta C«W1 ?f*Ffl «rfala fa«ft 
TO atftra 

mm atwa ^fataa 
afe ^ i 

wft* a*rc$a Hfetc? aaa 
'afcaa, w -na? T&tfkon 

m ^ jftatfaaa ca, 

Ttatefta *ttaa e rffitta «afs*l a*faat* 
$sta fe?rha aftaal <ft«tca wm area 
atfa^sazaa fafea atos 
■HJteafaf hwtfaiapF m facaa awfafa 
farea •iter arhft *faai aa I aw. fcfata 
artaftft^ta faa ai taasa 

arifa a^fa&j « TO*fta cataj^i 

cafraft ftfa ’staffer* affipn *toa i 
faafa«lacaa f&ftr, *taWfa afatfro 

ataro wi «r?foa atai f«fa ^ftfa* 
^5fa tfaraa ai I 

wfa w ate 'Stata faa*ft ^fcaaata 
ca^ta* tor ^artca ffiatfaaa i fefa 
Wti afataa, aft c^tafa ffa aafai 
afos caw «fa ai ate* ^ca 
estate* faaja a^s c*ta a*reft ^tata 
otetta aft i 

aw fassfcaa Itetfw ataaft wHaf 
a^C'Scaa 5aa a*j faa i 'ofa^ata TOta- 
*tca $fatt* ata^ata fam-r fawfcaa 
a^i ai ^t^tsata aft: 5 ® atotfai i 
artnta, 'aftafwi «n?f^ca-r^c® 
'sftasfl atfPpa i c-r?aa ata ^ttafaai Ufa 



* WTCS 

q'QR 

^Ift^s?* or, ftft !jftrfo oifor ^itatf! 
??aftFr i »rfc«w ww j(tc>r awr 
ftfftarfata ^carhFtns *rt? ftft ?ft*rfttor 
'■r^rfa^toi ftft*. ^ 4?f3 «rc;a 

If anyone has to get cancer, 
I am glad that it is I. It does not 
distress me appreciably, and is quite 
interesting. 

01^ *fC<3a s^qft ftft §) \S35«| 

’fW’fc'fit ^fOSR ftra 3R3JJ 

^ aft’Rift ftg ftOK 

^ I s^jja ftsft 1 ® 

*f*05 *ft« =lft 1 

<t*fo ^ftfa s^a ftwftft 
'sif'ff sdaitc^'Q f"ift?j ?s ;fft i i|^j3 

TO ^ftt* -fata *\hl ft ft *r?Wi sfaos 

*TO> Of ftaCS'S ftft asftr® <Bjfa! 
^faatftOR I cafOfa i*)<p ^®5f 

f&ft^t? Jfs^tw Of'S^N ft ft ^f-fSTPT 
^ftppr. *ift «f?ta *F?ift?i ftg ?it« ?a, 
'®t?tOS^ ai Off* ft ? ‘I am willing to 
be Dr, S’s guinea pig’ I uj| ftft«.Jff| 

catena *l!*ftfta 
^Ftftq I *WCW Sfftl 
^ 'QBfii'Q ftoitauft afts ^tsift»i I 
ft$ ft’t'S *V|W "faftaa C* ^?R>1 ^1- 

fv\, ^t?i nfintoi sft *rt? i 
^far ^Fnor ftft *it$ *rfhi ^tnt^sr 
S*rw *rtqt! entire *m 
ftt*rc i ^f?ta «rfot* c-ta or«n 
iv&wi ^tfaor jt^ISv© ?a1 orfar ^taft 
c^wtulir ataftrt* -lifts ^t* ftft 
?f?**fara fwrrt* ftat* sfi *fat$ 


tot* [ m af, w *rwi 

iffTOW I ftH cat* *tfta1 'Bitft 

aftqft—sicaa ftsra aft or ft ? 
ftft aft *ftt»r ! afttonr srfttsr *t**i 3 
TOTOfa ftr? etfti afton, ‘ufr cft*n 
*faH arfota ^ *t*i «itr«r r a^ja to 
'“ ift*, factor* to writ* *rflcffer*w 
’ffinn ftft c* ^npftsr w$ srvfpr vf 
ftw^r, oiWf c-i^ ft^r •ifi 

fti^S ^ftc^?i®t9ii ^ft?ii i 

^iW* cilprt fe*r-t*r ?eii »rc 7 « 
-1^ 5**1 ^ 

!^ts *\w «fft ^|ft^t?J 

>r*iw w*ik ftft *rtor ^Nft sitftnii 

’tr i ^itc-f ^^{3 'Biftpitfirc! «f5-® 
csft ?itor Jitfi wvi Thri 
5FC3? ft<n !tcaj ft^tw oitor *ptvht 

^«l|3t^1 5|tC^5T i*n\ JI!tOPI ft^f 

ap^-f: ^®|iit5?ff ?^31 •fc'^sr! 

>*Ii ftlTOC^I 1K(S ftfttfeit 
?r*i3 $ftta of? ft^'« fifftflsr ?^1 i 
f*irewF ft^-f ftq, -r^af? 
c^ ^rffw % flftsifti CTf®!jf»i 
c«rai *ai ?a i -rftaiS aiac^tf filial 
«=r ft®tr^a c^aft aja?ta 
^?i w i «rtcf«w *f! m srPnn *r vs, 
^t?ta »ifla'« ft:c-fftv5 ?$ca i 

^?ta !! ^t?ta sr ift^ftlca «f!! ftq i 
ffin c*f? ^rrt ft-fftata ^wtftwonr 
wwlora C5&R !t?i cw «ntjp ?a, ^?t| 
^f?ta Biftsr *|srj ftsi i 

?a^l ?ftf| ?fta ^ftsfta fts, i 

floral ^’I’sla ?|ai s)ft^^tft ftaafta- 
«tw >i^ra 4=? c^tfS ?^cm 5 vrarevtfife! 
«itiai?*i spfam^i ^?n?a^a?fe¥i ^a 
?§* I 



'§T%jnWt—)‘i><b6 
Jfr* w' o° my nr*Ti 




cf. fa. 


itri* 


3 ^ 7 — >**8 


■K* 



W CW 

ft* 

crosi want *wi cro w 11 crcis i <*& 

9tgTO9l TO TO <TO >TC C^I®Tl C«fTO, TO CTO *Jftjft 

%cs *rr«9i to sn i 

4\ sto* tfrefcl c*tTO TO ^*ife i c*ft-arftl, we^\ yy+m 4ft%\ 
cTOitTO *ft:ara TOtti TOt« st’®i sffc to qt$TO* tow toi wi i 



^ts^ra TO c^ft^t^ fro c«tc* «*r sto* 4*TOt cTOi «* to wfctc* 

TOt®tW M’Wl* 5(WJ JjfTO fef TOtS W9 TO ft*T I ^9^5( 

TOt* TO CTOtfrfC? <$C*T 4W TOt^C* (flfTO CTOI I TOTO—C*T$TOTO 
4ft *TW TO'Stfa TOt«—'TO^*1 W*I C^fC^fl— : CTOt^tre TOfa cTO 



it‘* &U 'S tofa t ^ 

£fTO CStSt* ^t^l «<c^ ^j>re ^:®!l I ^tO—TO 
6f*i r «fc *ttato ?^C9f1! 

CW TO ifl]»1 W TO1 f *Jt*ltnfel \fTO cTO^t* 4^1 to 
cj?to 'its i <ji*i>i to tort TO cTOt's **1 TO** c^tfe?r ffafci c *r to 
cto c*«t c^l «i«ftt s^i s* 1 TOfct* tout TOts ®t’»i «f% 

4*< ^<51 ^1^*1 to CW*I CW C*"T TO *to Ift'e 1 «mt* 4^TO1 cTOI 

to «*r 4*i> cto to^ cTOt^faTO* &t’c*r* toj £fro to 
TOT* TO I f^l^- 6 ! TO TO TO C?TO*-TO*S ^IWJ 

5f«l«f»l CW TOTO* ♦ft’TO* TO* vlTc^ C*tCS I CTOtfcft** TOt* C**t 
CTO** W TO TOf gfto «ft« I if)TO CStTO ttfc TO ^TO 
C«fTO— '*F®T, ^ff, tTOfa *Jto *tTOtfa TOT CTO TO CTO1 gto 

to c**rc **, ft* cs*fa TO*t Ft’w* TO&l cstTO >ic* TO 5 1 

-ir— 


fasS'ft *lt«Rl 

<TO> TO^5 ^ C*W, C*TO, TO « fcTOTO* *1^$ 

C*tTTO fa, TO* Wtfat*l5 I fWFl 

TO^5 TO^tST fellfa TOR *C*to I TOW* C*$ fa®fa TOTO »RfW« 

SftTO TOtw* niftt TO1 w**t* 1 

«wcrt TO1 *t* ^to*rTO$* *TOi TOreT* f&f**TO 

■ftcsw to* fcufa *tfa<5 $t*fa*T 1 CT*Tl®l ^1^(f ^ntftTO* 4*ft 
f*TO* TOB felSft* I fafe* *fT*1 f*«l 1 CTO—Wfafavfl, *t*- 

mw\, ftwm-mw, «ftft?f^®i, 1 «ri^w* *w 

^ TOft»r • 

^tw?, ^m, ^firw <«fw Stotts* 
^TO*t 1 wrv, ^«t 5 '®, «i^f% «njf« Uw\ 4$ 

"ftrara tot *R^t?r *it«ra TOto^i wrip^ra c>i^tc»T * 1 ^ 

f?fwr? TOft»1 1 CT^tOT TO^tfft v\*l 

4i% TOft»i 1 toj m « »uto foH«c*rr*tj 1 



arfsutft, ] fetoartot* TO*rl & 

m * 3 «f® *rcfsTO "*totE*^ mi to ct, *«* c«ie* 
cato aai to «tatfs® sa i ®t**t* toi “to ^e* ^tat* 

^faro fro 'sjtc^ i ’to to* as* stats to** ^toi to at *1 
caata c*e* TOt* ®1 *to to* to TOa i ^aa ®* ca toe® 
st«?t* stTO to TOc^r *tf*f ® scafsa, ca *ai toe»i «tata* se® saj 
'^i^d*f»riTO fcaf®* aE* aE* *a* £®f*** «jetotc sEato i ca$ 
etEatwEa* ®tto ^cw to to aataafaTO sSt* *5tot® SEato i 
*at*TOtE3 «rt#t=T ®t*® ^ TO to I 4^*1 TO*1 TOE® «itf% 

TOtf «t^5s? *t* faafo® ‘fs^ lf®st*’ wtfa *rtfc to i 

atat^a %sj;t caTOa* fa*Jt® aataaf* 5 ? l TO *to ‘*a*at®*’ 

<Wtf5t «tt#ta ®t*TO aataaTOaj* awfa* *e*j to®* i 

at*w f*E* ®t*TO aataatoai caastEa to* acaani TOtoaa i 
TO l cwtoto* CT| toe** aE* W ^ se* Toe** fc*i*tf*®i to* 
f fa *tta i ca TO* ®aa *f* fsatca toca ajast* **1 *ta i 

ca*tEa* ®t*TO *ata*fac**i &<fat®*, *tt®*, $t*a «fafa to* 
atatafa* «tfapat* ac* i TOl catai, **n * *<ftf** *ttoi 

* TJflT to 9 !*! **E® TOE®* I TOE®* ato TOf** C*E* *t$ f**W* 
*3E® I TOE®* *** *T$ «t^® **E® I a*fr* *t^a aj*St** $tE** 
toi to i ?$* ton TO** aEal »t* to i ftsft* ^®afa*tE** *tE* 
atoCt* c«itsro, ^*E**r* * c*t*t*E** ator *m® ftf ato^t* 
C*ftsTO TO* froths toca* TO** *E* l Start* start* *S* ^tW 
fswtCT* b*P*t**Ttt*r TOc^s ^f* sc*fs^r ^>i* l^t^s i .st^fttw 

sttfto c?j f?9 T—to to*fa «t*t ^t^j c??r i 

^©t*re* ?t^*^ ^«tt? «f^ *nrat*i*t*r i ^t*t* *(*f- 

^*»*«l ^t* 'Sita?* to* f*®st^fc?* f*TO* ^ *fC* I 

^t* «ito «itcw, TO »i^t^ **n>t *w* ^a—^f^ 5 * ^to ^tcs 

TOtEW*^ ^tsTO^J? I arK^tjtow* wit *^ J lt J t ^ <t?tE<* f^^JTO 
^aiarc»t scats i 

c^itf^tol * c«mto»ftE3* «ttft^ ^ot*® t*^ to i f?^E«f* 
'Qiftt ceFjttoftES* ^i sEafs»r *^t?itE5i* ^^t* ffcfe ^e* i hto ^En 
CS*®tC?* *p»ta TO Z1 *^*1 SE^I TO® TOt*-2fTO, si’SFaiEtr* 

’tf^fafit, ^tWRI ^f® f*aEa* ^ESf^r toe®1 i cafa acsiES^ ca, f®a 



wto'sfWsi t * *<lfl 

TOt* cwrtfefrosi §*ttre <ats-swara *tfefafa 

re^«i ?*ro tow* i 

fa^re* rewt* cTOfe* 4% H°° ^re? sfas hi iswfoTO* 

'fi sfontsre* fass fcws ?it«i fa*ijt^ cwjtf«f%^ 'TO®ij to 

C*t«R—■fscw ?W fa* re?TO* TOJ5 I TOT* C* 

TOfac? *TO d?TO ?C* ^*Cf, TO TO?t«fal TOf fa’W I 
^farcl* TO 'sites *c»ft swapi^es* *ufaTO ■« ^Ufa TO*l ^rre *ttfa i 
liftstret c*fa 5 ( 5 1 *rfa^ tot* * *tfe **« TOsel* w fact* c*nfc- 
fiwr^toi <l?t* ?c* farees^i i 

TOJt?$We re *fo «tt&faTO*i TO®1* fa®t3lre* TO TO c^tc^f^sr, 
TO ^fa ^fa TOti TOs i ^TOfafa* to ctes*—■^R<t ** **c?t recaf* 
fare TO*® TO^i ?to i 3 ^ 8 $ tocs*— fa*re m 
^fa*t* re^ «if®^et qtfa^s s* i 

faTO toTO cTOfafa* TOstTO ^ >><*«, ^trei fofa 

fasstfa? *wf®re ton* fafs, ®re fa«fa, tt*1 to? 

fat* fafres ®itfa?t* ?c** i 

«ttTO to€T* c*jtf®re* g’ttfa to ?c*$ farat* « faults 
facTOft i ^ vsr^ntc^ sw to re, c»retrei* to#i* *tfore*i * 
’stfTOM* fat^s to «*** ^ tot* ft*fr<H ?*c® 

TOre* i *tfar fastis TOl ^t®r wsTtH TOfe fk% rejt(^f<TOflt 

TOT* I 

£«fa? ^ct* ^fa-*ifa*l «ttift «itHa ?*re* i $tre* **rc*ft =»tHi 
TOfc* toi i c«ft^i TO re, <ii> ** qssreft rere^ *jtfafo * 
fsrettfafe* fet*if% scto i 

tfare «rt£fa <st*re* *to* cjftfai? tot* sce? > rere • 
wfa fae^ TOl TOtfta toji faints ^tfaTO I TOS-TO«1 

fa?te*m Ifasire ^ ?si fa5?t5T ^fms chsi st?cs i 

’HtStWS^ Itsl, C*TOI, ^flt?^1, «Fjlfaf®? TOi%, ^t«f- 

^ttfaf?? to? ^^re ^re? re\fai? ^tfa?ts ?re ctotot i 
s^h, bustft?, fu^w, ^t a *f, ^Jit's? 'G *TOr? stfar 

fase9 to? =i?5f fatsrflc? ertfarecssi i ^fa^»ftc^ TOiw»rt«it?«i 
^s?rst >i?e^^^ fs^ra ^es? ?re i 







it 


att&fa Staffer WJVU C? m fall ^It^l CMC®, 

”*(&. ctf^l ?t? c?, <st*$ srslc'® fasrfw *ic«ife fs*i» 

W*t* %** *t?S«ttt«fy ^tfaSl, m *T55? «1^fa? 

?tf*&? CW? I 

^Itefa '©t*C , 5* C*fe ^ iffa^ «Wt ^s I 

’iW?*! C*Mlt3 fat? ?TC3*f Wfoitfa C^Wl *C?fat*R 

ilfa3t*T I fafjfa 5^C*NS C3*fr at* 5 * <Wttffa®t3 

^TC?t*1J , 51tfa*ft33 my C5tfC3*T *(TOt* *lt<e *tftf55* I ^-'srt^&t!* 
*tfa*K*rjtc5i3 my st^? wW* mwmw ^ fa5rfa*m$ i fcfat** 
•ftffastfa* ftCWfS my ^1&fa fo?^? SE3 'Sit^JI I 

wt* w<ri f*wtst-*Kwt* c*q *ir® i &$ *i*»i 
C«£3? famw *T**T "TH1W* *tWt1 SW | vU^5T fa, 

^itwiffa *rfa faw ^®t?re 5?rc5 *t<ffal-f5ifw i mu *ttfa « 
*t*t4 fatt*?t i c*i ntwftft* *\few ^isitaj ft*rrw wst* 

*?rc st? 5ii—5f9 ^r^^-^srjic^r ftcstfas i 
*ifa*tmt*t emus ?t? 5?i—?ts omy i 




cartCTtCTFR 

slt^tsral «imi «t*r?tf*l I fo^lft* 31 *llfsfaj* ’Ht? 
iiftl ^t5T f&is i c^t=i fa? Ml? faM? 4*fci m*\ wt^ffs ^tt’f 

3t? 4t^t«r5T, CT^I $C*11 dttCTtCTt* I fa$ tj|5tat ^rt^^twl 51?, ft*t* 3t$* 

f«»rw« attwtwtsi ^y'mm i mt 33^5 fa^s ^tw ^t?i ?i ?**fa 

f*W c?^t? *tw lartCTtwfa s? i 

4 re* ?s fa *re 5wi, ^i^t? c *i ^<rt? ^t^l ?t^ i 

WS ^tc«! ^ 'e ^fal5t ?? TOflKSR I »il? 5itJl 

ff»i c^t^t'Sjt ^ 5 1 ? 5 &i c?tc^ to 5 ii i «it? ft* 

dttWtCTFtCT* C^^ll 551^1 511 I *« *t? ^Ifa?t? C^5lft ?1?c?l1 

^ ^«fa *t?5r vn?? ?csr? sitsr ?tc^5i csitc’ft-ail^ i aura «ait^tc? l t5( «iif^*tc?? 

«f«(t5T ?fa^ OT1 fatil c«|i fcwrft* ^t?f I 



««* wUj «ftwto [*H3C, n *rwt 

3tC®T 'eft3'63 fa*ltC3 JlfeTO3 *31 I Cftt C33t3 J)f®33 atJt'O lit* 
cm CTOTO\s Clft-3S33 TO 33^3 I C3 333 faft 4^1 C3tfc CTOt* S3* 

to* 35 CTO 3TO I CTOlil ft*T C&*t3 3tTO33 I TO foft TO C3TOE3 It® 

TO I df3 c*W*t foft c?f®iaitw^ TO CTO3 I TO* 333 *K3 faft 

ji* ^ 331:33 cTOrati* 33 wtfaTO to* i Jit 3 S 3 r 3 TOtw ftft cm 

f*£ TO I *lt=f e ftt Brlftro d)<*fc 1 ftsp* TO3TOT3 TO C$tCT3 I JlTO 5 * 

ftft TO i£\t ‘5t^^ e tt‘5ft<:^ TO^5 $33t3f%3 Ji*tl 33ff ftt3 3J^ ft^R, *ttpt 

j)*t>l ftfTOc^a i Jit 33C3 Jisfet *TO J)*ti toe* 

C3*f TO 3tf$W fTO 3t3 I *OT totl J? TOfoTO &*t3 TO^S C*tf> C33 I 

Jit 5t*fttl \to C3£33 C«r, ^1 C3C* Jl* f%f®3S TO3t$ C33 IW I 

Jit cTO frofc c3c*t artwttTO foTO *31 TO 3tro c3t*i 3t3 i ftft ft* 

* 

*3**13 C3, 3t$£33 3»lt3 TO3 *TO C*t3 33$*T ft?ftC33 ^*t3 I 

TO ^to Jit ***t3«ft 3 ft *t3t3 TOiT*3i 3T3, to ^ff ^3l& cTOI C 3 re *ftw i 
Jl3t3 Jifito 3$ foTO *TO TO *it3TO3 43 * 33T6 teft TOfl I TO *11 fi»*33 
TO to C3t*l Ji*ftl fttot3 ji*® to i TO*i to Jifct C3t3twl TO1 1 
33tTO 3t3t3 Ji*fci *rei cst® TOtwi to i ^stwi Ji*ti *tft Jr.* to3 
*t«? *3C^1 I Jlto3 Jit 3$fi»3 TO ft£*R C*t£3tTO I »4* 9 fil 

C^tC^t'Sltr.^^ I wfel ff5T ib re l^ »lt9I I c^tcTOt^w I 

C5tC® 35 C5t^ “Mery has a little lamb” I 

t^sf^r Jicg?r C3t?itw5( i c^fwtajt^ 5 TO c$TOt% c?f5c? ^Jt^TO 
^®lt?f TO fcfosTl “Mery has a little lamb” I 3tTO^ 

m\ i cTO=rt«tw^ ^«?rTO i 

c^TOtvsTO* fVi wf c*rt3 ft*f i 4? TO3tw fm 

« I To 55 ^<1? CTOll TO1 ^«T 

^tw' To C«l^ I <15^ ’Itw? C^t*P ft I CTlteTOtOT* 

ftf531 Bit«TO—C<l^^ 3SC3 ft^3 TOtCTl TOl I 

WfWtUtWff C«Pt3 ^STO froto^ 3tf®T3t3 I 

TO test 3Cf artWtCTO I 45*TO 3^5 *13^^ CTO 

TOtw* «itftTO i c*it^3 ftt3 31 TO®i 3to 

‘ Jit C33# C3t3tC3l TO1 I J13t3 C3^f®*-J13 3*31 I C3*l5 3^33t3 333 «f3C3 
“TS 5 C3tC33 TO3 3f"^C33 TO C3331 33 1 JIW 9 !? 3t^33 
>*|3 Jit 35*53^ C3tC33 C3«31 3^®1 I TOf CTO fo*t 



TOrtfh»*«l ^«*TO*1TO***t < ** 

t*TO tafrittt#!? cm to ft# fit* mfr bsfft ft# 

**r toi i wmi c*wtfw #ic* cm TO«f*r cwfi, c#wf*r ft# TO* 
TOt*# TOi *t<t*w <TO fifafifctt* <A wti* to# ftCriTO* 

, #tt* TO* * cto** m *m * t** *f* fwfw fifrc* c**f Wft f*1 

TOl I <AwW*CWf CW #8* fall Wt* <fl* &#* C*W1 ft# WC#*fc 
toi*h *tfir*tc** artntwtw TOwfor* v* ** c*ifr 

c**<6 #tTO* *#fl fi*r i *itfttfj **\i « fif^wtt# fir w* c#t*1 c*w~i' 

c* wtw *#1 to, or *rat* c*fa* c#ttor c*t* wftof fi* *1 i 
<TO*tc*t* *rt#fwrw «TOw to *!t*tt»ii i wto* ct# w w* fiw, 
*& to ** fit* 4**t* c**6 wrtirf fwi—■«t*#*f TO ** TOti 
4 $ **c* ^ w wiffar fttftew TO** nv6 to c*«sl to TOWi 
4m to cTOt*. wt<fcfi*, ^troii, c*f# c***i «#fw fro*i 

<*& ** ftTO?# cw# wtc*f**i itffw Mt*iw *fir* #to TOnri i 
***** ft# f#w * #jtfiitw tfjtw wc#*t* *t*l f*nffUr w.c**tf 
TOiffro wtn i *w ttw*j»* tfctw wtfawt* TOTOwtt** torffw 
\TOr* TO** to i 

®w*w$*t*£*w 


«ft%tw w«fa #»* #t#t, flMwr, *tf. **W# «#fi* TOFf#-*# fw 
WW TO* **1 C*tTO# TOI TO* I <fltw TO TOt* ***«!* «ft% 

i 

TOtt?* 4*% #f*fi* C*. TO?* TOf CTO **1 WTO W| 'TOW TOtt?* 
ftott* **tw tosi f**i i ft* cm, 4*i *c**t atffi# f%fi?3c TOt*-*j*?t* 
I'm ctoicw ftf mfe i wtcw «A ftf^ar wwtf wwtw, wfW to# 

fl Wf%*R TO TOW w?tw ff 5fl I 

#f#*r wtf^hr ft#^w TOwi tow ^wwitw crotwi TO #iro 
TO i «row cwt«R-wfwt wfw i 4tw crow wwtw fwTO 
c#% wicw TO ton# watw #tc* i wfTOsl i*—m TO 

wnre Wftw #ttf i to# TOf#t# TOtfro w ftw TOri 
or to ct% #ttw to* cw# i#ft«n w^li ' - 



wt*r « toi* [ **** ** *r<<m 

cTO*l »rrt «rfsr—TO TO to TO i to to to to sto cvt**i 

’■ratr to i wr ** wftm TO$ »it«t ^fur *1 i «rtto* croi* 
tor *te*r TO®* TO ’•it'eutw rtTO T«fl c*ft^l to i *to 
«rt^rf%^nr 4T TOt* ^1 TO 'e^ 4T *rte«* 3 * ** i <n*i TO ^ 
»rei ctoi-to «Rtto tot* tto ton okwi *i«n fartttT 
toc* te«i> c^?r to TO*t* TOrti toto wto to to to to to* 

TOT to. I TOt&l fTO CT*TTO TO TO&1 C**f *1\ TO *iVS I 
*f*F TOt* to to *«T1 cell to TO&1 ^Ft?ri TO i TO W *ift*t* 
cto* TO^t^t to to faro TOT i 4tw* c^tw^-fap^ri t? TOt 

TO* to i 4TTO 4T&1 lOTl TO 4Tfcl TO ^ toi c’tcTl-JiTOT 
$-to fro cTOto i 

m tot* ***r% TO*—'to* fartt TO*r* “fto* ^»rct* TO toi 
*T ** i croi-tot^ TO¥ 1i>Tli>fT* Wh ** t* *iti 1 ^ fro* 
TOtwi 4*1 *1 to* to TOti* *te* i *Ttfa* to* c**r tti i 

uft toti fro* *ftTO*rt *Ttf*t TO** Tfr ®i«tTOi, wp *fa* TO to 
vuct to* tot TO cw i wto TO*f*Tt* tofttotTO «rt%* firefete 

c*ro *rei i 4*1 f*to Tot* f*f*ftr ts* i »wi tofci 4*1 

WfW*nr tot stto to to—^TOtTi to TO i c*trt* TO\* 
to to TOr* Tto to i to* fro *tT* TTT'Tfa TOl TO* i TOrt 
to* tot* tTO TO **c* 35 cm* f*tsf j:«t *rtfto cm® to* sfl 1 
cytot* to *"t^ft*TOTOi to* to* i ^fatwreror 
c*tfc cTO TO TOl^ c^* i cjpf*ari f«r^t*c^ ^ tf* w* i 
TO*t* f^f'S fro ^ts? TO l «**f TO^5* «rt3J^* ( Garden snail) 

f*r^ ftm *1* *z* i tot <sw* TO«f»r 3:«(j TO* i 4*1 

TO to &TO **f TO TOtW* TO1 TO, »T81*TOt «Tf^‘ TO l 
TO* f«fre to* ^tfir TO* i 

TOT *ltft TO* fc*t* CTO C* W 1-CTO f»TTt* TO C3* I fr« 

TOt*i 5 * to to* tto TOt* c*rt c*rt* tote** ctoi 53 ^ 
* 1 t?l *1 TOI* to 4*Rtto TOWI toct to* I to to TO out* 
to to* fc*i* ctct 1 4e*r* »rfie* hTO* *nrf< toi* to to* 
toi to *t* ^11 



•> 

cr«ftwrtft ntfta *t*t®-rt*t® *c®frftk ®tt* *wt*tw te* 

arm^c®*® ift<*trtt®re® «tt®*v o# wtor wt®c® c®?t®f *®®*w® 

^1 ®e®* c«K® ^wwc® &c® *e® ®t® i «nt^m ( Shear water) ®t®® 
®t®fa® m®}® W&i ®twtc® *t* ®t®i c«te® re® fte® ©•*• q®®ft 4 ®&i 
®te® ere® crem *e®fr® i fwm ®«n c®, ®tc® ®te®i ffa ®tc«r ®t*i 

*tt®tti> ®f* fte®® ®t®t® f®c®wte®i «u®fri ®t»r*tt&T-^&®fc *rtffc® 
®te*4t ere® rcr <ne® fa®®e® ere® c®*® 1 *® i twa ®$i ®ter ®®t®te® 
fae* faerfr »r i 

®®*fttft «rt%®t« ®ter* ®® <e® cr® ®®e® *tfc®i 

wtft® m®ft® ®tfMt®4®1i> <rct®tc® «c® ®t* *far®m ere® f®®®®tetf fit* 
®t'®®ir®i sjfe^tpwrwr^fr^rr ret® >** rrt*ri crt'stlfr «fr&f®e® <®k 
r®® wf®3pr ®e* frwr ®t®®t® fae® ^te® i $*®® strife® ®t*tc®j *ier® 
^c® wj®i few ere® *tte® i 

®jt«t®* st®t®t® w®®1 ferri®® i 4®t 4® ®itc® ©» q*i> *t<® wf®aw 
®®e® *rte® i <4® ®tc®® ®f®r (Gazelle) 4® ste® 8° ®n> wfeap® 
®®e® *tte® i wtfert® *Tt* *i®i ®t®e®t®i ®tr® «rt%® »rt®t®t® wr®i 
w^® i ^®®t® «ft%# 4® ©rtcap «rat®te® it ^ ®fa®® ®®e® *tte® i 

fos® wte®f®®t® <4®®te®® ®f®r ®$t® ®« ®t$®r ®&c® *tte®i 

f*®t®ter® rffetn® wr®i «wtrt®r i <n® ®r»t® ft®t®t® °i° rtt® c®ci ertste® 
*rrc® i c®fa c®tsr *rtft ®£t® *•• ®t$®r c®c*t §®c® *rtc® i 

c*ten-®jt< ®t®te® c®c® 4® it® ere® ®t® 4® iter ®t® i rrtmw 
*tt® *11 *itfi ®i Ftr®t® c®tf 1 rte® ^Tn «ii® mrtCTrt ^®i w®t®te® 
c^»f ftfr® ®t®tc® c®cn c®c® »ftc® i wt®t® ®itt ®t®te® c®c® 

8« ®t®« c®^t ®j® wf®3R ®?ie® *rtc® i viir ®tc®® ^®®r 

(Droco volans) C?cr® *tt® »T 1 *ttfl «ltC® l ^ *11® 51 *tft «f®tfi® 

®e® 1&®IW® ®t®te® c®c® »a® *rt® ere® wt® *a® ®te® f^r^tc®® 

c^te® ®c® c®®tr 1 <cwr f*r^i® ree® ®t®i ®tc®® afiir-*r®® i <®or® err 
•m® «rt® tn® ^ 1 «i®t*tf® c«r®c®r 4®i fa*® ®® cr*K®c® ®tc® ®c® 
f®e® ®t® 1 

rtspr *rt^l®c55tt?m®t® ®®i ®e® r® crcr® «ft® «g® wte® 
®t® Jr f®fwt <#t& 1 ®ter® dTi> ^5 w ®® i ®t®i ®r tt*n c®ter® ®r®tc® 



*rtft* <#tfr irlS* *c*c* i *t#r* to *&$ f*fa* **—am 

Vc<* TO <tft* 8 v # • TOc*fli i 

to* arflf* slfafa <* i fa*i *ttff >•••*$ §w$\ c«fc** %yn 
^TO *t$* *wj %*i*t**t t? c*tfc ai*i>i t$*c*« TO*te* c* <fc* *tt* l 
<fJTfl *tTO <***tC** W TO fa*t*C* ft* C<f^ TON TO* 
TO****! TOC** CStC** <4**^ ifr* <*, TO* f*!WOTT ^*r« ♦mi 
C*f^TOT TOl I *fJtTO*f TO* 4* WtC** TO* CTO tjrt *$* I afc CTO* 
TOtc*j aim to* §*tt** aim fs^c** f$ c*to TO i 

w to* fc*tf*TOf *Tt«t* *tcfc, cstc** *«fk*f *tc* to* &*tc* 
aim «l«ftf»t TO TO* *C<J I 

*t**TO f"t*t* <**t* *t**1 C**t **T* I C*fc C*& *tC*I* *C*fc 
** CTO TO *TC* fa*tC** TOt* I C*fc C*^ *w* «PtC»T* *T^C* «ITC* f 

f** *tc®i* v®t* to *tc*r* *ii *v *tc* i frot* *tc»r *tTO ***t* 
fet* to i TO a^scTO cn f»r*t*c* TO**1 *c* i cTO c^t=r *tc** *t***1 
<st*ftc*cfc* TOfa* TO te*t to f«f*tc** **rf* cto t# fire* faTO* 
TO* TOte*j TOfri f*r*tc** to fro*t *c* i aim to* *c*j^ 
c^tTO* »rat*i *e* i f** cafro* ai* *m fa*tfr *t***i fa*t*c* 
TO TOC'S *tTO fro fife* CTO* *c* I TOTO1 *t**TO TOf TOkteTO 
$$5^ *l*t< *T*t* fa*t* <TO «#* *t* I 

3;C*tC**r 3ft* fcfa 10° *ft *rf*[ *1*1 5* aim **3 5* «ft* i8» I>3 I 
*$*t?f** tftta* *c*r aim *f*ttc*cfc*| Rctoi amm<TOt*t* 

** I *cTOt* ai*ft *iwt-f«f** frtfj TO TO* TO *c«f* ** I 

aiTO *t*f TO^I& tffrtl* >l^C*i TOrf5*1 ^*1 *W 11 4*1^1 TO* 
to* *rft* f** toj to* hfilj **j **i *t* i 





' fort* wafcTO 

«iW form «| wtswtft 
ftwfa ¥««r»w «wm nfwn 
«rc$® ate®ci i Hft® f^i:TC*t?r 
TOW«R «r^Jt^B ftntfta TOtR* 
tertft, *t«atn* <w *tiw flftwfa 
*f«tCl< i 

<a$ ^fftmtsra tefhR Brt^hf 
*r«frtt* fltawnnt*^ <w »rtofti ar®i- 
*rRs?r ®M c?sj sift 

i filfiiftora (ntetf 

4^853* catos*) fawft sfWCW 
'srfamsr ^wwi 4$ 
wrtfo 's wtfr« 4^3 ahKafa ntrat** 
m *tetr* i 

®fiWfCT fwfr fol* *tj&* IWt* 
ww *$? « 3 ??® «w*r 

fro* sfftw tt?wtw canon v i 
* fcl *t®l wffhr ®<f?M®c® fawtcsre «mw 
im fiarftsra ftf®* *tt<ffa «tc s r¥'®l% 
ntnfflRi ntrcm ?*i *tortti i 

^>mtw ^fwWw ftwfsr vwrpnr 
wnfowi *i®f*rfar *fwtffcc«n *rtt 
«ft9Frfa ^rtfwi thru wnntfWf 
tviCTI ^ ^mtf ftwft 

vwwi nftww «nflN *fc®c* i 

ni*tfo tt: <** arfotm ffom 

•nrlftffc® nMtfo* f«f vwiwi un 


nfaRii* tefhn wi i Htt ®t*r* 
*l*n ^ sTvJtn wn 
nta we a$ sitt i 

>••£ c?w* «rtr >«•• «rc 

^HPrtwftf «or efMfin 
fhil* > aKwfpnr nffaiw csiWrfa tow i 
nftwiCT ^ fira «*•& nc^itn® »tei_ 
®tCTtWl v i 

«w»r«K im ?c®fr 

c*rtf®ta& *rwhr toi far 
ct, *tf*m *v5w w*wrw tiro 
v nthrftftk ^wt ^faafti i 

wfclfcr srfo c*f'em ‘are-*’ i 

fct*r ®tw ^fanta csr, ®<[jtf? >i«n 
*fan nt^N t*nsit% ^^faw 

sisi^tf® swt^tiTtW wftftn I 

m*\$zv ^ft^lfsrhr 

i&fc ntfrfcii «MJd8 ntit^itft»i 
>rtpw >»nwisi > it^c^msRW 
jrt^r nw >w»® *rtCT?i M a c^Nft fn v 
«, csrt’ftrsrtn ftw 

^nfitiftii pi^»m«sFW9 
«c^ti5 ^ b «w srt^i ft»r i 
«*w qcwran *i"»ic# fetn wfttt- 
<&i% ci, cm *tftwr tofW 5 ?faffa 
ffan tn«n i ®tan? ffM 

t*r<snr ate® <4^ vwnfi ftw 

t^ftei i 

<it*n *f«r 

®n^ht ?teicwn nt^Hflr notn 

®fim caflhr n®i ftiii «r«f*ht 



«lt*« 

nwrtsr 4sn nfsstf s artfsstcn cs, crofts 
*nn nfa ntlstti <w croft ** ^sn 
caflhr im nffsi ntlt® ntcs i 

ns, «rt=r, dtsjtcfci, ®tstsf « $nts c«rcar 
^♦tfwtn® csntsts nfsstfs nftsi fes 
«ssm *rtsss *si nlsltn i 

*fs ntssmrosts fcfls fs®ttnssfn® 
‘nts! sfntcs’ sn ro nisi 
S^SttS nsfa'I-ft^N 5ftt®CS I 

ntssisfs* swn® 

nfsssfrr sltlsi sir* i ntsstsfs* ifas <n| 
toft&rt* ’Fftsr ntntlsi ®t?®‘fs 'br^i? 
$1tSt% 19 fcstscss csli w*> ltd 
ns i fl$ stcn ‘ntsi stnts’ 
nlsts ^ fs®tsfai jj®s sst«rs 19 
?fst® nlcss stl i «rns is*M w ns 
ns nisi—fswtstsi s&sfts ns nlre snsfsftl 
ns *H *tss i 

nl svrs *iz1 rojfro s'nsfsftfc <s| 
ness Ct'n §®s ®rst®s Fifftsts* nssstn 
?si ns <*m ®ss nit® <sl ^®s sstns ftt«rs 
fTs sjtnrotts ^ssi fl^lni srcun 
^ s-fanm $sfss n$t®tn 
«tffaf® sstns fNi i nl svrtss stsj >s| 
sttss ststs sta st^nst? sjtnn®tts 
nssstn nsi nits i 

«rt* *ts»l fc<OT*t«i 

*1 fttros fantw^sai froln njn stsfr- 
s'tfs nit® <*w|B n^f®-®t&st*l nt?l ns i 
t* s^r® *(t* *rlw stsfe wt mb 
nt^inlsftni 

fe«%rtns st* nwr* ®st 
«ftnsws snl <«| stnl it?t ns i 


frost* [ >H si, »n rom 

wiw row* *rnj*rra f ww|v «rpf 

«rHrofa 

®tst®s fcfss®f ?rsWl fsrts nltfs* 
iftstt nttlttss ^aj *tfsnts *fst® ros 
nlsttn* i cs^s^t^hf ntnts 

s'cn oil ^ts nt«si sts i Hti ^swtfssf 
sts cntntnts ntfnststs;— ^tst^i5 
Fjtfetfapsi i *tf*rK-4 «r^ sfs, 

?fns ^tstftar ^tsl « sstfsn «tsts 
jjn'Ksstt stcs nfsfs^i Wr *pn 
cnint:ntf®s fsntin sf*i 
cntntcntfen ^{^tn, cfec^tc^cstn 
9 ^apc’bcsts sfssf ntftn «p9« vi t 
’jfns’ts n^ar <*$ *wn sitn* Fff^si 
i 

<«$ &fk?s sfcn i^s^si« ®tcns« 
ifssf cntntcntf^r i afc 

^ffnsbs cntntsfs ^Ttf^fnts sts^ feftwn 
nf«tn n^ffssf n^stc*! <4 ®sj ?rt^ sfnsi 
®rtsi nt* i cntf®^ ntPflrhf i 
nt«tn n^ai s>tn stai cntm- 
cntf®s nt'Qsi sis i sflc^l ®fsc®s ^ 
&to* ^n ^s* c«r%3 'iJTnsftncstws 
^ sfnsi nnj «i silt® ntw i 

®tst® ^1 fefw nifnsi « ws^lsi nt?t^, 
cntft®, spssfnfs « ^Its* ^st® fsfens, 
npesstns ss mnsi, §f?sn, s^j®s ^ 

nVnfnfn nt^®j «is»tn 4gs nfsstts arsrts f 
»sl fcfl? cntntslfnsi st<s i <s| st^ 
ntslss cssss, clfsjtdi, 

im «rff® i <4t ^ftn«Pi cnflc® citl 
cs«n ntti* s® i l^i fslts n<9 nsi 

ns <ss\ ®tfcts cntl cntl till sttn i ntsi 
sms| <fl| ntcn sn stsi wfn wy 
st$s i 



Sflm >rctot* ®t*. ft. ft. sftfa, frwftqilcn syfgfo bm 


ft«n f«rtf 5 r, c*e**i j&tt« $ < 4 . < 4 *. 

C**f*t* *ll*1 <4*fc w 

«itf*ft* *f**tcs* i $t*tsi ^RWt^r tot* 
# ®f. <4^- 3 Tt^t*rf'SlW C 3 *t«F *e** i 
St*t*i A Sto* **i sSre <4*|B w 

♦rafte® c’rfatprtft* «ut«wt»iCT® *nr* 
sfirs w sS*tC*H i 

<4$ ?*i <4t Sfoc?* c»iWCTtfwpnr 
♦rffiqtt '•rfirs *? csh 

sffoses* i stfa* ^stefc* ft. <4*1. 8*. 
*<ft£t* aflfW »ItftCTT <4^ ’TC**11 nfwtftl 
I 

%tTORT 

ft4t«ll *tfo <4*H® 5K*TC* <4? ftftfafct* 
*ft* *tfWS I 

WtttW *lt**tlf** "ffo ^ftte** f&f- 
f*?W S*fW&1 ®is f®. 4?. ' 6 *tf ?*1 <4¥ 
*m*tfT* *R I VIW *t*R CT, <^?f*^?* <4$ 
‘falter*’ ’rfcs foft <4*s® i 

ftft <*t ‘frtfpr*’ *ro«ftsr <4*13 crafts 
S«ft*R St** I foft *C*H, ^Hfa** «?fa 
*!*t»l ’jwls ^Tt^® Start* ft &V3 *tft*1 
*tft st®rt*^ ttytfctt* l 


SIW rtw fai m ^Ivfwi 
srst* ^e* artifa writ c*fa hvm 
w»rNcw Sit* ***ts *tr*r Sare** «nr- 

fiajftfar* <4fS T*1 5^< -i®t^* ** 
3fu*t* faftwai «ftfi*t* *e*n*i <4$ 
wife 4? tftsfa c*W csar (Ipjct 
^ fasten* staic?* Tfes ^*rf*ft® i &M**r 
fatforfa* <6 Safe** ftwt* aiJtftWftl 
Sfasft « «nrf*®i f*®te*r* stai-staft « 
awjMfor* <4*fe w <4| w*i ?ft*tn 
«rc* statra? <4*^ ^fw«rj $t*i 

<4*tc* c*h <tf-c*ear* •m’tfatt* 

Slt*¥CTOFTI 

aitfifl <4§ <?5®jfetf ^TjS, 
«if*w <4** ??*?* srwr « w®t% 

«f®CT* S<8* *fpw ®t*% 
c*\*i sHe^j* «4¥ w?Ft* 

Ssts*? I c*fe »ic«r Sst* *r*l St*CS <4^15 
w ®*tN*r (?jt*t ^), 
f»if*f-cttf?« <4*^ t*if*r *4fae 

fvRwif i ^tj^i* ?e?j «rtes srHt « 
jf^®—S*^r* ftf’f <4*^ f*w c*i*i 
^^f*i ^rf* *tsj« *tsxt^—*1 
s’jatnn <4t c-fe?t<a* «rtf??t*l5c^ «nr- 
fiaitst*! *i*cr* ?fij*t* *c*i *e* ^*es* i 



with* 

fratonr cm* «R 3 rt , ft?c*ni if% « fmfa-rfti «prf* *rtmi 
torn »8* >rti*i mV* fam *rfm srfetfo me* i <«t *ft^8trf?i 
¥t*ro **t* fmttm ftfiw <mjtf? nfirm* tot* ara nfm ‘wfa * 
irtfm nfavfTOi fjrafmwft* arm to «rtmi ¥t*t¥i ’rtoNt «t*ti 
ftfinr fro* aflrtft* ^fi from* «sft% w^^rtrfrr^sr ^tat* 

am: *fW vti* to *rf**cm *t*am «mtfm toc* i <«<ra ctK*t>?V* tot 
foTO* JreWttl** 1 ^ farter* afcttti, nwtfai, 

Tfm tot* attrMWi firmm i m* ^hpi-?P?l 

^5 *rta w m* <4-m* wi **i cs\ spra ¥«n, toft* ^*1** fttfM' 
•rfaFiro^ *$ ^ i «rfofctR* itfinr f*TO « ^ smtro to 

nfiim* <mii> Tim Mu* arrctaRWi mf**tf to fctk* i 

nftm* «f*-ft4fra fctTO w?t«i fcjafrofc frifc* ^rta^arr q«rj rni¥t?t* 
>rtfw *tf*m fitfc 4 ? <r« wft m **i tot* i f?-Mu* to <m 

«rg* ¥U* «mrhrci cwtfV* >rt*t*T * mutMi *j%to nflpnpn 

rrrtd TO»u w^i *Tra^ ^t*Rtm f**fc fc*r^ tWuj* 

to fmflwtw .wlim TOtffif i mt ¥ft, art^hf wfm* »wr <**|6 ’Ttmfo* 
arfoiiw w «rtnft nf*m* ^ $*-M*i ¥*fm mtw ¥< to 
to TOtm i 

[ nf**m «rro TO ¥tm ip to 3 

%»8WS, «TtFft «r jw* cTO, 

TOTOi-* 


Wijwsrw P9. 
wTnfa, mV* Mt* nfro 


^tm—%itt*tt*ras <®|fTO 
%*cm*N Mi vfr m»w>, ¥feW «rowf cm arm* -w •wan 





»U i 


#*t CWftft, fiHn JFtfJl 


*ifa ^HtHTfer 

“WT m, to* <* Ctf* TO* C*It? ?C* TOJH? *CW ^rttCTl W 

^ wt*ii *t*re i ?tote ?t* c*** « ?tt*i* w to 4 to to 
c*rc >it>ipn to TOrtm n^—'«rft*i *totait* 

onrft, *toww fti c«tt? cfNt* cn c*$, cfWe c^— 

^arojraf®! 3p*pl! ?t* c«h *il, ^fat^t'® s>fto fast*!* 
to ^*t >?Kw *nr ft to pi*, faft *rWt?* to c*it^ i gw\zw tofo 
^twr ^t 5 ? 4t*r vto ?*t*il to ’to *to c<*it? w ?* cw 

\fH, to wft >TW C’fCf I TOtfe s»TO*p«f«1 TOWfi* »tto tott?* 

find*. wi?« to «ra c<rw 

fro TO*rft^ito w *t* ot ^Nis "»&m— to cw 

tote?* tot?* swwflfc*—fro ?i— 

f%*r«r-*r > ^tsr to?? to?? to*r$ ctft?* 

>1 The Nature of the Universe, Hoyle IflR MW *M IW IMWI ^tfwtsft I 
(Hcinmann) chap 6 to 4 *JHt*$ to tot* faffa *W, 



aft 'ts^a *rt «rca s*ic®$ ttfr i 
^ ^fgtcaa =wah 
tawfae c^t=r ttaca aii” 4 

<fl| *C*1 Witt* C^® TO*ff («>tt—) 
^fec® facta trtfa <w wi i aat feat*N, 
’nft^rsfw fcra* autfafar ca*® teat 
wrfwtftfa fat®NC®a ffatt* ^ fatpft I 
wfc fefec® $ta fat^ftf®a wit* a®at? 

tC^ i§ict—‘New Cosmology’ (aa 

fatt^ftf® )-a ata facal 

as fajfcfaB aatcaa ca^am f fas 
mNtcai ?c^; faj^f* na"*a etc* ^ca 
tc* ate* i fatsthse <4 ca^caa a®t 
faTrfaqta—w ®fa ajNt<—*ita *w 

afctfaaNfa ®*Ncam ^ca* *sma tttctc* 
awwitwfa i 's.a® iSttfa 4c*atca fa 
*c*i1 ^1 - in, ca^taa c*C3 fa^faa 
, sita®a at®ata *tl, fa 5 ® ^N*i static® 
facta ata , «rta®caa mta mama 
ai, A ’Intacta *c*i i ca^caa ^ fetti 
wte am ai ca, *rtaai fat«rtc®a waft 
tea ^tft—at fa*^a cafctc®$ «*Wc** 
tatta mt* ai c*a, >ra wa$ tea 
*ca, wit aa fa^eft caa ^tttcaa *1* 
ctca* ?ca >r?i atc*s—■tfre ®tcaa ntamfaa 5 
5 *? cat® ateat&t^ *t®t i fatmtma 
WMeflltfli 'tea 5 *i*rcw *t* etc* t^ap® 
cam ^ca *Tca ale's—wtai ®ti aa, 
troljwft *rfotc*t *tt cam a® ?casca 
aft's, ®tc t ra aca atata caa^ caa ®® ca% 
sc** i ttfefc fcfc*Pia ataafarcaa ®t: <a^a 
ama®i *ta®i (>nr!>—>s««) <nst ®t: 
fa^a «itm«i sstaa (>*»>—) $$ca ^ 

* | Ibid 


mta [ >n as, *a awi 

SStC^C^S (Recessional velocity) CSt 

fact 4*13 aft**‘P facsesa, ®i sc»ri—'* 

sstcsW-cat-fepa-atfa) xjwijwi* 
^kate-ata m‘. canm srf® caca>'c^ f%r«n- 
fa^tca a?am 4 $ ^aa^iSa ata ?a 

y\r X>>"‘ | 

fat faapfaata—uqt ®tr fti tw* 
^aastfa^c^ «rNkaa fatc^tcta ^ a^taj 
«ifrac® faca cnm i ^Va ac®-^tf?c® 
fttctfcta Jfa^r att? *f®Jt aatf® 
«iatta (Super-dense) ftt—caaka ®m- 
afsii ®i®j¥ ca^l aaa ^ata i ®ta^a 
wa?ti>a ?cact ^a^ ^ w^t^a i>aca 
c^fc«i ftf®tttt «rr®w*rc*ra 

(Elastic Rebound) wi ^facatt «<ll ta 
a^ f^lca 5 caa ?ca ^cam ^a caca^ i 
<*$ ^a fafar ^aa 

^a^i af^tt at fata fanftt, ata cara 
'ttar'Q cai^ fa ( ala ^ faa?faa) 
fa^ca« ai ca*ta f?a i c^a ai, fat tfaata 
cftat «wi caai ate*? ai i jm 

tattcaa ta*tfaa ctca^ 'tt a*ca caatcai cac® 
ttca, «tttt ct'cai awjitfii ^rtatcaa artt 
cacaf a® ^ca^ ttt ai c^a, ®tm fa^taa- 
®ft® tfstf® 5 , atajm<a^fa® ftfotfara 
«»c* asa tc® afar i‘ ^aa»a ^tatta facta 
fat'taa ffeafaa aca etc® tt^ca-casfa 
fare ataca ai i ^tta «tt a^tataa aaa 
eiaittt aca stc® ata^ca, ®aa fat^t^c^ 

« I “The Velocity-Distance Relation 
among the Extragalactic Nebula” 
Hubble & Humasan. Astro-Phy. 
Journal 74, 43-80 (L931) 

8 The Creation of the Universe 
[Viking] Garaow, Addendum to chap II 




cwrHfc fwte . ** 


*lfe tfsffitMcat te$ tt, 
tftJPIt atfiacta fifics i 

Mla’fcficaa tettafafifit fita<fifi> 
( taeatafift Jta fetf a s?i mi) $jg fittfi 
ficaet, Ma 4tiB teal fiartaata (ai 
fsafia aea^ fiMfi$ teas attea) 4a< 
MTtft 'tfaeaffc (Oscillating) I wfi? 
fit Mftt, 4tti ttfita tea =ii, 

Ct'CSI fit Mtaffra (Unbound) — 
ttt^ Cttf afifeatl tit® a'fiafil? 
(Finite,. MTOett fit Ctet); t<K ft *1 

fatW 4t&1 t&Jtt w OFt*,®. (closed) I 

CtttWI cae^S Met ca, fit«PK ttt Ctt- 

MMa 4as t^fiafet (Periodic) 

'at*r t fat fates* 4Ct ^fiafet W» tea; 
4ata fit arafa faetfcs^ fi^tfa^ 
tttta, fit Mas 4 *t?i tfal tttea, 
afa ta 4a >rae*t5t Mas tea afea i 
4ata a'ctfsa-fiarfa*! tfcaa «rtfsa act 
act sqc^ attca i 

tJtcal, alia 4?$ fcawffrtctt 'at 
catafi-a^l (Bigbang) a®afa ^cwfcttfc 
«ftt aafafaiSa *fifa^5H 4a acs fit- 
cafeta *fiaj«> «rc« fitca caa ^cact 4a<, 
t facets fefirca caca ficta ftfiss 4t 
Mfics firca epical afea i fit ‘ca£ 

a^tlfrr 4tl' [ St. Augustine Era ] *pfft 

atfiit'sa sat a^fis Wfa ^ria tai 
aMc# 4*ai afia cactcta i 

fiafaaesa fifit ^ntatcaa 
a^c# ct aa saj Maai cncafi, 4$ afaai 
tit «jfs ^a aittji ficact i 4caa tttti 
fiatftiia «rtt aa>tcs$ ficta ttasfi 
c*rla ntK *rt&s tea fncafia—ctaa tea* 


Ct ‘teat tt’ (Ylem theory) tfaf» tfis 
4«ttca aai w aa i + 

a**® ata Met 4$ Mfit atr ctct 

fattfJa ttt Mas *>ca ftcafia, stajaa 
in «natt a^ca astt <ai caa tea ctcttit i 
>rafis cacaa (Berr) 'ttt s ftt'3)a'8% 
(Inter-galactic) ^at t^lWft 

f aeaj ca ^at ^tatwa artti 

«rtet, tfitt fit ctet ^ta tal^i 
tea ctti cnet, ?at 4a fi^a tea i 
atet'Q Ms osfitfifaa ctafit 
(**•—) 4tt«fi 4t^l «wft fetttt 
tetfiett] fifie^s fit^t^ct «8x»*» 
ateaa ^aeai ae®i cttati tai teact; 
^®^fitf ctt^-4a fiMeta tet 4a 

*2<JTtf® aeaet 

cafafi-t^ta attil 4ttfit tttrt« 
fiea 4caeti ca ^ fieapfacaa tw 4| 
fitw fttFtaatt, asta ettt fi^af<a^ 
'Bitateaa atai^ct *rt«ai afa ai i* Mit?i 
fie’tfaeaa ta ca tfie^ ^a^sf atrtyr 
fi^et caa *ea ^eafi 5 ! 4a^ 4teti ata cant 
caefc fi, Ma acaj taratfta art t«ai 
tata i tas tfifit fita^fifia atati, 
4^ fattfiajtt tftaltfit at (Inter¬ 
stellar gas dust) eaet^ 4caa ad* ?caet i 

4 ttM« fiapfaata t’fcta Meal 4t^l 
ajfiji 4ca tetet, ai 4^ aaan-^ aa i 
ttetfit®tata cafieaet, 4^ a"tct ttt^a 
ttttt fitttet fit^a Met, afa qaj 

+ 4 a"te# Gamow-a Creation of 

the Uiverse a^caa MtJtCt tttti 
atea i 

« Hoyle : Frontiers of Astronomy 
(Heinmann) 



[ w 3t, *3 


wt«T«f^wfsr 

jw* 3Hto to toc 3 t? 3t3i w: «rtw *rto to cto* w <4*«n 
to*3 <4*fi> ftftfc *3*-*fat3 tot* wwn, ’«n5 i to to* <4* 

TOfite w, ■ 31 *tto cift»1 3 **$** toij to «a| to3 c’fca? *?re 

ft*t«i gfani *ts 3tc3 1 to at *c*tf 1 *j «tt 39 , to* iftota <ft* 
3t3ii topic** tot3t*i3 *t*i *t* «ttc* «a| to to *tot* *tiMt* 

31, c*3 ^1 <43ta^ 3 *r ^3 3jt*itc* pit • 3tTO—*w«% «r*rs *t*c* «t to- 
^to c*t*l 3tt* 1 1 ^3^1 *to *3t3 ?*«i «t vh’iftT 3& 

*ltot33 *WJH* *lft3 «Wl*C33 fa tofal <43?, to Ijrff* *13 tot**! 

toj 13 toj* w *ts tonr-pfe sat* «T3ts* to 1 
»pit"ff=r **t* *ifa 1 5 if< «iKt* 8jf3fa *tolfoto <43?, *ft*t3t*r 3atf, <4*|B 

<4toi>t33 3 TO <4| firta ^tft **31 *31 ftftfc -ifo *^s* ftto «ifat* **rtc* to 1 ?? 
?*f3*f<5 *fflrt '8r3 5 f&*3*' 3a 3C3 »t*rS‘*lt* <43^ ftfa* *ltat* *ft*t3 TOTl 3R“ 
CW tf^PT* **fc *HJt w * TOTO3 to 3<3f3 I *fot5tf* fcfat* f*l*C33 to 3 * 
to*T, «l3f*533*f *t*l*t<?t* to* ft ft* 3f3 *f*T*t* TOJ1 ** *C3 *1* «ltTO <43?. 

<4* 3C& CTO, 3t3 «TNc« 33^ tosfflt** *to3 *Tf«rt*3 tos TO ift* «r*H 

3*^ <433 1*1^1 '513*13 fVl, 3t3 TO CTO31^®JSI TOT* W1 <4*15*1* *f*1*tt* I 

<TOt*3 <513*13 C*f3^ to at I to«rTO3 3fa1 3ft <4$ <43i|83fai *ft*1 

C3 f*3 to3 (Static Universe*) *ft to ^ *t3 site*, ^t?W *#3 «Tt3W C?*f 

ftaftc^i^ ( ^aMfsf^lf 9 ! « *^3 c*|3t W*? ft»l 31 I w? 

*3^11^ 3C3 ), C>NtC3 f3Sslto ^f-<t^^- ^tc^tn *31 ^533t W ^aCW, 333 ^*j5 
®rt^ *tfe *3>&It^^fv®»ff% 5 3 3t3f *f*t*1 (Quantum) 05tiS to 3J3^ 

31* ^f33t3I 3*1 *C3ft*1, ^>1 ^f^to'3 3t« 3UJ* *ft*f3 *3[ tot* I «flt 3t331 3^ST 
^33 ^3* <413 f««t3 C3 C*t3 C*"T * *tC*13 *?$ *C3t* f3* ^183 f*f 

3t3t3r®3 f3t*1« <SC* f33pt33t3 *t* 3t^t3F *TC3 I 

*3C3 I *3* <43*3 'BTStff f3* *I*f5* 31 <5ff<*t*3 f3C^3 *I3d9 3*3^3 3ft <4*i5 3t3I 

*13 f33ft33t *t3« *t3 C3C3 C*3—<43 *1t* 3 s f e 1*t3'« 3t3J 3tt*. *t3 *t3 ^13^3 

C*t3 JT3«1 fvsft 3ft33 ft I 3tt C*t*, 3ft*rt*3 f3*8f*t*3 ^I3t3 ftlJIt^t* ^3* 
'*tt38tt3f3 ft*t*t <4t f3*t>ltt*3 3t3$ C*tt f*?l I *31^: ^t*f*3t*r «tf 3t?I I 
3a C3t3 f3at*3 <4f®\t3—»137t*3 <43531 ftfef^3t’T-*3I 3ft Cft^ ft* <4^ 'ffff^ 
«T3C3 ff*t3 *13 to« *Tt3 »4ic* ffff® C?3 C3, <4*j5 3t<3 ^tft* n33t^t ( 3*^5: 
ftt* *ftt33 ft I <4f®^t33 »ft«f PI3TtTO3 ft^3 ) <4^ <4* <43* *ft^f3 Quantum, 
<43tt*t f3t3t3 I ®13jt<s3 ftrtS ^tftt* '«t*t*I 3t3t5$ *3 f3^*l83 4ft3ff® *t3 «rf*T 

f*«I <4*^ 3t« I <43 TO *IvSJ* C3^t f**l 
1 | Nature 127, 7C6 (1931) <43<* *t*ITh« % fttsftftl 5|tc®3 faFf8*sJt»1 

v I Ibid 127, 447—453 (1931) d>**ttt3Ff3 ( Critical temperature of 



cvutit, 3 3IKIW TO* WRfafo • 


Nuclear fluid )-43 C5C3 *3* I A 

®133 erctft nwML *tnjc^ ^nta-cife'8 

f®fsrf*foi3K3 ( Super radioactive 
disintegration ) <2ffiiFSt3 * * Jffl 31 
TO C«C® TOT3? Jffl 'PT3t3'S 

CeC«T ft*I-43< 4$ «t8ta TO 5C*lff»l 
iWTO «i tow n<te 4ii toj* cirfe 
sfl TO nr? i 11 

nwM?r 4t TOsfarTOrfa w CTO3 
3jt3t<'TO cto cTO. TO tot?I& 
«rtvn 4f 33 |^3i wtc3 to toci i 
4^ 33 J^ii c3t? C33 TO-4C3C? 
caftfrr —3t3i TOc?i 

«ieT* *ret3fa3 5»>u fatTO I 

43 ifae 43^, TOfTO 'sifo? «WTfecii 

ifa c^cf fr^eeTO lyffite tocw i 

^®t3^®:§ f3’TOc^3 3*513 t3«1%l^t3 
3jt3jt« 43M c3c?l TOci i 4$ fi^nwi 
TO mitljlpll 3t3**ffil? *tfet3*T 4C3C1 
TO, flftn« TO 4C3C1 I ^1333 f33rt3*l 
43* TO3t e f3 TOT 4#l TO3t3J afB’S TO 
C’fCf i TOt’f CiC? Wltjsfa 33“TO3 3tC3 
ntv\ CHTO, f*% C3 TO1 TOCi 3-tf 
ftfeTO? I 43 TO 43C33 TOT 43&1 
nflTOJt^ flf^ (Statistical equilibrium) 
4C3 CTO, 3tl Witt 4$ 3*aflt£*3 
*tf3$t3 I 

4$ TO1 «ltC3 •WTt'TOl fHflltP fil- 


S | Gamow : The Creation of the 
Universe. 

!i• | Lemaitre : L’ Hypothise de 
e’Atome Primitif: Essai de Cos- 
mosonie 

ii I Revue des Questions Scienti- 
fiques, Nov. 31. 


wroi TOTOi3t»r, 31 iTOwfli *to 
3tKii toci, ^retiftra fc*ntf*ie 
toci, fTO fc*iW3«f»!3 TOifa? 
tftjrftl'Q (Relative abundances of heavy 
elements) 3IttJte TOfl I fal *tC3 
•WTfeiW 3t3*ltl TO1 CT^ftfl TOC33 
C3 5 t3 3Jt3Tt^ I «ltl 43^ cfrltCW 
3C© 4$ 33 TO fcTO'fa'efal TO? 
3Jt3J1 ?TO TO ‘CJTtV^ 

( Frozen equilibrium ) «rw»* C1 jC 3 fro 
^t»TCN5 TO - 31 4*TO TOltWl ?31 3$3 
33 i 

is 8a TO TO wt 5 ®! wop “^tfa 

fi)»63 ^C3 4^31 3t*l ^flvSl 3 5 3C3l ^1 C3, *Ttfa 

4| nuflj ItHftT 4f3M ^ice 

LTOft I ^tflf twi TOJ 3^3 333f ^"3^ 
333 3tftll C^«ft 5PC3 BftTC^® 3t3l >f®3 
^C3, ^33^ f3S>TCTO 43 f3TO ^331 33W 
3^31 3*11 3^3 l ”*' 8 

3JtC3t3 C3f3ft-3‘gf3 3t33f'Q 3VM C>f^ 
^ff?3 333t^3 fB«f3t3f3^ 3t3-Te3 ( v£3 f t«.&1 
4^3tC3 C3, 4C?3 ^1^3 n33tl3 3C3I ^ 
cHtC15t3 3t^t«1 C3f©C333 (High tem- 
peraturethermal Radiation.) 3C3CWI 
^■2et3lTO3TO f3f3^3C3 TOltel C3C3CT? 
i.» ^fC3l 4¥fT3 33 et33tai1 ^C3 

wm E-13-3' OR fs^fl 43^ C¥tf5 313 
TO TOTO1 3^3 C^°3fC35tC3 (Room 
temperature) 4 C3C3 4CTO I ^tC3l 43^1 
^STO 'PtCl—*137t^33 f33lf3Ce C333 
13033 337 f?C3 f33C*lt^Cl 

^3 I 4^ 5 1"3C^'fl George Gamow’s 
The Creation of the Unriverse-4 TOll 
3tC3 I 

v» I - »•! 3^ I TO3t«f C*1TO11 








t >*a a*, ** 


^fat® *JtCTta f&VNfatl C>T^ 

'qfaa&faah fac*a c^t 5 ? fetspfa ca^ i 
ca afcat*, faatfaatcaa *if*tt^ *tai, 
$tai «rrsjwt ojffei jjfi a^atca* ’ffaf® 
fac?IC*a I ®1 acal, ^ffafa? faaa^fai (Laws 
of Nature) mfaa^ata ; '«[<*fK fa®faf 

afa fatta *itfa aca faf caca* afC*, ®f*Ca 
ca^ ^tfa caca* n* (afa ®ta'« «ifa* ate*) 
a<fa facaa aaa*a «ia*tt®t .ill faaa- 
asfaa strata afca i ca*fa csra *taata 

afa am fcata entires fcaWaaai ape* 
afai farac* I $tc?a ac®, ^ aca caafa 
acafa srcaa «ra*H i >s 

<i)| «rac*r $tai atca'a ^ai acacia am 
rafaraesa ca, a ca*ta *tata nf® a"afa® 
nataa facaa ?aa^ a*a atai sf®tfa® *a i 
’ataai oiaa cata acaaatata *ac® atfa 
=n, ai «i*ta$* i ^®an «rt?® fawafa 
ca fawc®a afaa^caa fen? fa6a a*ca ai, 
®i a?iata c^t^r ^faa® *ta*r cal i 
1 fa* ’if? afata *ca fal ca, «tfa® 
faaa«fai farata ac* ~ afaa^ata, ®faca« 
aaan «tlcai w* *tai cac* ca *tfcai 
*tatcaa *tc* C*ftraC*, «i <a| fa**t®i 
*t*it*t facia* ac® ntca, *rfa «rf*t*i 
fact fa acal ai ^tatcaa ®rfaf faaa^fai 
atltc® ntfi i 

^jpfafaafjfa farfal*r*i (Cosmological 
Principle) <n| apWJta Jpifafa *CaC* 

c*ptat®ta fastca i fac*a faata *tvn fc'? 

aaata afa <a*fci aa®i cac* ate*, ®taca 
«rtf* faaa*fai 4*1 aara farafa fafaa 

>8 I Monthly Notices of Royal Astro¬ 
nomical Society 108. 252-270 (’48) 


«rta»rta afatc® atfa, alca aa i ataai 
aaWfaa* srfaki* enra cnc* *ca* fa? i 
fa* *taat®ta fastca fawc® c*1a 
aa^i ato faai, ^cafafa*jfa farfara^ 
pt ftata afaa c*c*w i *tc»iacsrtc^ c«ca 
af*ai fawrea nfaa^c?a ac* acw afa 
«rfa* faaa^fa ^aaa®! a^rc^ att* 
®t^ca ^caa vsfat^faa ^ttai ca^^ cafta 
faaitwt *taai ^tac® *rtfa ai; c^a ai ca 
aa «it^i *t«r «itaai ewafa, ®1 a? a*caa 
^acai , «iaj-faac ? itc^a aaa faca ^cac* i 
ca 5 ^ ca^ a^ ^caa, «rfa® faaa^fa 
«it«r ’Biafaa^ala i ai a:a acaa, ®tc?a 
*t*tfa* a^ Binfars afa, c^facnca 
>*pa atfafSa ara a^ ata i ca^ «itata 
at®fa® afaa^caa ^at* ^tac*a i 

ca aft cafas afa catena atam ^sr 
aascaa i fcttaa a,fe S4 firt?fa*faaa*fa 
cac^facaa nkaa ^aa fa^* ^a- ca- 
facaa nk« <rt*fa* faaaasfaa ^aa 
fa^»a ai a?:a area ai, cac?^ aai cae® 
atca ca, faaw ^aa aitaf wfa ^ea 

pftese* (afa ?ta«i ai f?e® ataea« ca^i 
ca ^ 'sra^fa faac¥ at® ac® afar a^ac^, ®1 
fafa®) caatca ®fa faa*a af^a’aa 

(Perpetual motion) a*ai *f*1 a®J*a ca^ I 

afa. catena ‘atacafa aaeatafa^Jta 
fafaa^’^ fat«fac®a 4*at3f ifa, ai ataca 
facaa «raf®a ae«p ’re* ^rfafaaf faaa^facaf 
«iaaa®^ a^afe® aa ai i ^a fa*® faaaa 
aeataa «rae* c?*ai ara i 
^artaaf aeaeaa farait** 1 * 

i4 I Ibid 

> 49 1 Monthly Notices of R. Astro¬ 
nomical Sod. 108, 372 If (’48) 





a*taa, aft® $fa 4PTCI R*ft* C^r«F I 
«wt*f* pw? at® wttata toJtvr fa'eft 
Wan® *tat*i wj<i ®r*Ri njttata to® 
*a 4ata «if®taff nwi i4§—totcaa ®tai 
. to 4t* a<fai *al ®ft ill* , $nfa <$a 3fl 
f%1%, att* fliWt3Jl*®tW ato *aata 
c*ta 'nttaaat w® ntta an >y c*t?( 

'Sf^lt® faatwata ®ta® ®tafip», 'SI 

ataah naWta n^a =rcn* ato i 
fatfiRtft to 4WZ% ^ 

faatfc toa ^a* ^aj ®to>, *tcna csft'® 
atata nt® w fanw shi: *f*i $c® 
«lf*ta I *rtar ^»,»«•,<•• • ,*• ° *fta 
®tnttn* Rt*tPl C*ta ®tat^ to cam 
atta =n i 

4ata§ ntacna aff* to 

to a®ata ftnntfn® *taf® i 
^snat*! totto®a wi 4f®^t*i 

to® C*R ?it« C*fr, C*a ^ faWt®a 

'ntto aaaf Wtettai atta ai—tornwa 
m* satot «rat® to cna mat* 
*n*tfta a^a ^Rpw^hr ^ *t* 
fmfaajm 4* w «nt=T cw, ata ata 
CTO1 tot* ‘$tot&to iflR* i 
njtpra «rtrt=f caa a$>a a® a*ai 
—®tto toto atatc® <*atai sura- 
aWla <jta nta cat® *p* a$at* tom 
c*t$i ^fb <aaa enters naatsprtia 
atoM$ a*tora 4* aaat$*i tontt® 
4*f3 TOT tflcgtOT naat^ wnttm 
aa*ta I** to) ^CWCffT^ frfhRR ta*- 

>% "i\r I Hoyle—Nature of the 
Universe (Heinmann) 

is I Gamow—Modern Cosmology 
(An essay). (New Astronomy, S. A) 


wnt®a totonata, at Wtf ***rf*atfto 
*t»l Ctoai tot* I 

“Wata a®t®a W fafaatia ®®Tfa* 
^•r^cw apatn® a»t*a ntn stnti—<wn 
=nWR ^1 *atn« toi ^c«i=r ca, fant*itt*a ’ 
nto®a n?w cft^tt® wRR 4$ 
Rfinrcw wf?N ®tw wimi 

yqsF ^-sf « -af^flt^ «wtt *frf 

=ltw ^C5 C’TC^, Rrtfl ®iRw^ 

C^t 5 ? ini, ®tPR 1RW 5®* C’TI^ i 

^Rl y£l«F sapf^ (Cyclic Universe) 

1 ^ Ttfi* w <r*n 
4*0 ^ w « faf%a*i «fsrai ^tata ^ 
nev? c®tw i” 4l GW ^ta ^>fa 4$ 
^c*i to faaa*l ^aata 4 aR 
>r^a < i a?ai a>^a i 

f^a®a ata*ll 4^atia ^tuRap 

=?a, !fi R*fit*tf ^:a*i 

Rtcnfr^^Rtrc®! 4frf-«fr® ^ca uqa 
iftftf®? «rf®h f caci=r i ^ 4f®fei <4# *fa 
3 j*| ^^1 f^Ca—‘A division between space 
and time can be made and this division 
can be used throughout the whole of 

our Universe.it is important to 

take into account in forming the 
equations that decide the way in which 
matter is created’’—Hoyle 41 

sapta^ toa sfa sfarfclte ®mf®- 
faarta fiSto %wa >rc«r n(<atart9 facata 5 ! i 
zn =n, ft* ca *ta:a w ca fc*rtca tof®- 
^ a? *ai a^a aa, wta^ ftt ft* 

a« I Jean’s Mysterious Univeise. 
«R?at?—4aaw®« [ftta^] ■ 

a> l Hoyle’s—Nature of the Uni¬ 
verse (Heinmann) Chap. 6 






4*$ *tac*l i *<ffafa fasfa fsnrcqa 
hz* faatcairtfa ^fa^i gc* ^tn-^i 
(Heat-Death) I facta 'Bfnrfa-f^rai 
(Entropy) facaa *r« fan cac^l W«lCf, 
*ca faa 4 a ^fii *rc*tw fntca 4j>r c^hfta, 
jpiar ^vjai ct fat w 4? ta-fea»«ta <apr 
c^afca, ata qtai aca «r*rw i iw* 
4cafnca fatwtc^a «ftf* w faret* at 
aca afca I 

^5 4t fatfca ^mfsfaaita w 
flrcwr*rw ^a *£fa«rfai tMtf«ata 4? 
taca facta 4? ®rhpffts ca cqffc nfo 
caitft, c*Htw faafat ^sfa caacai i aa< 
j^latacta tct ttf 4$ fsaga ta- 
ca(Pr®i ti «rfac*ft caa ft?rc «Rtg 
-fai yi i ctttct trc*ia tct tan -ffe- 
tc®aa tea at«ata tat I fas faatt taaf^ 

*t fa 5 t^at ttataa i 4^atca c&fe 
ft'saf «t*itf«fa*ra nta tc^a ttf fawn 
acact act ^z* ttca i fa$ 

4 Ct facata ati ta 5 )^, eta ai «rttct 4&i 
facata^ aa i ‘In fact, the principle of 
conservation of energy right down to 
the last place of decimals is not 
knowable at all as an exact law, be¬ 
cause it has never been established in 
this precise way, In postulating a 
rate of creation that is far smaller 
than the most refined measures of the 
law of conservation, no conflict with 
empirical evidence has been introduced 
at all [ Lyttleton ] 44 ‘We have no 
evidence to suggest that the slight 
rate of creation required by the steady 
state theory.does infringe the principle 


of conservation within the limits of 
experimental accuracy, [Bondi ]*'• 
fa% fa?R £r*rc«r ®f: **c« **i— 

‘It would be wrong to take this too 
serious by, because it has never been 
properly shown how the second law 
of thermodynamics affects the Uni¬ 
verse as a whole, 4 * 
hzh gc* *rtw fawcw 
fa^srattwa (Evolutionary Theory) *1^ 
faTFfawt* faslsr’ftS m 

*TtntH 4*$ -4?lfag| fat* 4l*jt* I 
fas 4^jj n^ka cnwl *zi *tt*, 

4m Inter-stellar gas-43 *IC*IT 

*rt*t*«q fawr« asiifa 

nr«n ^ j if?r, 4f« 4m faff's c^i 

4*ft-l gt«f I WJJ 

nfa"*tfn* <StSt4&^ 43? fawt« I 
fawm Snurwa 
4^ *fa* *jt«m ?33t3 *nn 43<, *t**i 
<®i frorw* i *f$cgtc*Fr *r3*rfi<»fa 

‘fag-in’ (Out of nothing) 

c*t? fo*ra sc 6 ? «rta «ifl &*rf?fa«Pn 
gt«f wcaia i 

facTffac*ra 4^ m fenfafa 

*rcwi 4^ *\**\rf at^rc^r— 

’••• In this way a theory has been 
created that is remarkably accurate 
in accounting for the abundances 
of elements. 4 * «ra“fr 4t? 

^8 I Rival Theories of Cos¬ 
mology (Oxford) page 42, 42, 10, 
respectively. 

*« I Rival Theories of Cosmology 
(Oxford) p 21 



dwrtft >*•« ] ram *p mwftre •»« 


id «rtute mm 4?< ^ 
sr-'Ttv mid itfct *irw itop fti" 
saFtitf fid? ?t?*rt? f?w irtnt? 4t-l 
-fl^fvii «rf%c?tn =nr i lart?^ f?rt? if? 
fart? hph fait? 4fac? cm t ifa 
Print mwfhr nr n, ^fad 
fddtd ip *t?e?i i? ?m?l :fw4? 
wfm m* i 4*n? itin «t-t m ci, 
^wti hi m $**[- 

wt? 4? ^hrfvr (c?d? TOfoprft? 

mh «•••,•• m mi *t?t? ci 
iwijw 4*t?tt? *rt?fc?? ^<dtd? 
?ti, ’Btit ??i m* «wf dtfB m» 
«r<r* ititici? cm irttm iwarw'Sf? 

(Galaxy) 111 C?1 Cl^t I ^5tt if? *?» 

ititc?? ?war*r$i\? ^tittifn mtsr 
tffoc? 8 ! 1*3^1^ <$t?t«fa? cm 
?s?i feffrs i fas *rw*r$*i faitc? 
c’Fti'e wfc cstci nc^ fa \* v 

fa?fa? prc itfa? £?®tfa* 
c^fal^ 4?< ifafedt^ c?r?m ** qj?? 
%tf??lT?? fafafa^ *rfdi, 'eii«c$t?t? 
1*11 ci ?*? «tt»pi> c??ti, fa* ci ?*? ltd i 
l^hfdl ^Itltflt (Interstellar dust parti¬ 
cles) if? ifart *?t? *t?*l *?. ^tici 
4*> nfaiti ^ii i^fatd ifac^s h. itr® 
dti fa?Hfa imi mn n i ■stit^l <it 
^ititfii fcnftfn if? ifap c??t? 

?«», n I Gamow : Creation of the 
Universe,'chap, III 

H I Gamow : Modern Cosmology 

(New Astronomy, S, A,) 

I Gamow : Ibid, also Creation 
of the Universe, 


wtm ifap* nti itari dt? (■- 
fartC? *R-C1^ lltl *H11—41 m it*pi 
«tl lit? dd 4¥l ml i fal fa?Wl 
c?itcw, 4t ifad mi ftffav-n- 

Ifatrtl (Non-spiral nebula) ifatfdt? 
ddl I’titin — itm *r?fafa wrttwi 
*tf cid mpi i 4t it^cs iiti *rhr*i «! 
m itr? ci, 'enititfi^ti in nrirrc*; 

d? H Cl^l l^ltl Red Giant-41 WW ifl 
4t »It*p5 ftl ltd, ^tlCl «1 4nt® 
Prer mtdt It^d ltd I 
4c?i if? 4t '■rf^fi'a 5 iti 

nti *ti«t • ??, ^>tici 'iirtii 
icici? itut fi:ic*?d ^i ici £f?tft$ 
ic? i 

’ertmfcitttiJS ^f3 47 $ fii^iitit 

mt? ^lifB 'ajifii^?!? fidi ?^5?t? 
4t ^f5? 1C1I flCltl ^fafdl flll>flp5C^ 
4^1 inn ici c??t ficici 1 

?c? 1 ? utciti ?ti*ii *K?i^ ¥tiw 
i^rtPr ^rm< icien fivi^f^ ^>t? ciei 
ci^l n iitcit? itiltd ^iwtfiif 

▼tftdtre ?’t? ntdtw dtlti ci? 4iti 
?t?i «rtc^—itici? *fi ci f?if eld 
idl nfontit 1 irtft^f 4f^tt, m itwr 
4d c3?ti?ti ieid 1 mi m 
Evolutionary picture-4 ‘The difficulty 
to be faced is that at the start of the 
expansion certain quantities (at the 
start of the expansion) become 
infinite,...A singularity in the mathe¬ 
matics describing a physical problem 
is usually an indication of the break 
down of the theory and the physicist's 
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normal response is to try to set a 
better one,” (Bonnor)'** 

to *fr? ?t?itl ?fa totM® ftvtro 

?®?tt?? s$*i®t ft? ?ft®, fa:*rt?rt? ai| 

fl«l®H!*» C®t? «rmt% TO I I » fact, in the 
equations of Cosmologists a creation 
term already exists (LoreH/ 3 * I ®t|c5tt<SR 
TO*rf*Lc®tt*rt® ®?i fat*, n| «rn? fe®t? 
ft?»l ?t*ltf ?f ‘Out of nothing’—4 fat? 
1W ®??t?® faf C=R^— C^sf ?1, 
'Bjf®?jf®i?t?t®'« <<|| «it<f *fl TO ®?t® ft? I 
?®®tfa® *tt*lfl>?1 ai| ‘Already existing 
matter’ fats 3® ®?t® ft?, c??tt?lTOt«f- 

frot? ^tofai cto ft?tf, ®t?l tot? *ttt? 

TOJt'fffTOt? ?t®J 'Bit?® ft? Ciftf I TO 1 ® 
$t?1 ?®®ffa® fwfafal <fl| *t"lt| 

C*ft?1 ®t?? C®, ai*R uq^rf^sr 'aqt’TC® ??? 
fa®t? ai| ‘TOt?®t aiffaffc ?rfatt?’? ®?r« 
®rhtri ®?t® *rt?t? i to 1 ® c®^ c®& Ontt?0 
ai? fat? ?t?i ?t?rt® st? =n i itrtwi 
c®i fwltf*—'‘«itfaf n??t$ far?? *t?® 
??, fan? «a®li fan? to®i ft® i 

Wfa 31? *®tt® C®fa fafafc TOt? ail 

fan ?&?t? ®t* 'Bits® ft? cnft®» *f®?jf?p- 
?fa ®tl fa t? ?J® I *f®?jf*?t? aure 
c®t? to! nt»n ?ftv fa, ?tt® ®t? 

TOJtW fast? ®?1 ft? *t?Wfafl®®tt? I 
c?l 3L? *®tt® ?tst?? wt? c®t=r 
fa?l dtatc? =ii i tot? nw ft?®, ?fQ 
c-sftc 3 ®® ?t®, to? froul ®fl ft® am 
ai| ®t?t*r| aj| ?t?«n ®tsfc^a nftafafi® 

«• I Rival Theories of Cosmology 
(Oxford), p. 6 

t Lovell: The individual & the 
Universe (Oxford) p. 105 


®t®®f? *ic«rj l ailcH &f& cH fareift? TOTO 

ww i 4 fa® c?t® cfcfa eft f 5 r«i| to® 

lt®tfafcTOt?t fa«?*l? Ftlt® TO®tfa® I 

3* ?f5c® nifafarostt? ®tFtl ®??t? 
®t« fa«t? ?®nfa®?, ?$? ?rrtf® 5®?*t 
®t«r art?® ft? cntf i fair® ®t?® toc? 
C?f®9 clfatf ten? ®f ®*^ ft?tf <W 

®t? atfcr® ®t®*i j? ®t®«r®jc?? ®t® 
C?t?*TI ®t?tf?—‘®ttt? fa? faff®, ®t?® 
TOC?? ?t?T ail Jf? 

fa«?t? ?i?j at 5 ?? TO*it? ak? 
fat? ?»it?, c®t^i «ft? c®t^5t \** 
TOt=IC»I ^faD? ^®?*1 ?3Wtf® ffa ®t^lt®? 
«itt?l »t«t? arcro ®c? ?^l f t®rt? cvHB 
?ft?? ^f?t?1 %ffa®f? a?? fat? =ltTO® 
•ttt?, ®tft»il 5 r?faf? toW? ft? ?f?i 
ffa 'B|f®?Tfa i ?fa =|®J ft? ftt®. fafOTtt®? 
aifll fafa^ ®t?®C?? ?WJ ^f3ft®? faff? 
=1 ^?*^®? to?ii caf =jitc®? j r??it? c?t? 

'Bit?® 'Bit?® ®? ft? I 'Bit? ?fa ®1 ?1 f?, 
?fa ail §1 >ft?Tl? ?C?T C®f? ’T^fa 9 ! ?1 
ftt®, ®tft*i cfefa fa«ff fa:^t®tf >i®j i 
anf®l« c^f® C^l faf'«? i t «wprtt? ai® ??- 
s?rl^ CWtl? ?t?I ?ft? C? ®?^1 ftltsft®? 
*r??tl ^®?t ft*f, ®tl =TT? »lt«C»l? ?t®— 
‘May well be detectable in the near 
future by Radio Telescopes’'*' 9 CTO *T^® 

faTO'fafa? c®fa ffa 1^® «ft®t? ^t? ®tt® 
fa?t? fat® ft?, ®1 ®??l ll® ®t? TO1 
?®? ?? i c®? ?i, ‘c*r?’ ?®t® fafa^ f®i 
«rfa?t ^far ?i i 


^ 1 Lovell—‘The Individual & the 
Universe (Oxford) p. 108 - 

^ I Ibid. p. 107 
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*t* ^\^pT9 **ft <fl*t:* «|ft*K5?J 

«rc*fwr—"c* fiwf*t. fi»t* *rt«Rtif **, 
®f* *fc* 4**1 fifara *«ii *$* **, fiat:** 
®fi*J* C3t® <ft*1 c*t* ft:* <2f*tft® *:* 
01 c*H ft:* 5 v\i*\ *te*®T* fir:* c*fat:*i 
*fc* i ^M* *ifi««i c*c*| fisf* aft:**, 
co 5 ** *:* «*| «t*-*?t %ft*® fi^\5\g* 
?or *fn* *rf®:® <4 fir:* s:*:*, 
f**M *:* srewo 5 3t:** 4 pt fief* 
ft*n fir:*:^*—‘4$ c^si *t*:* 
«r*s *^t*tn:*o *:at* « 

; »ft'5t* , ' # * ^cSt*—“There was a 

monk indulging against the teaching 
of the Master in cosmological enqui¬ 
ries. In order to know where the world 


*8 1 «r-Tt-:*r; T ^ i 


ends he began.interrogating the gods 

of the successive heavens..Finally, 

the great Brahma himself became the 
manifest, and the monk asked him 

where the world ends,. The great 

Brahma took that monk by the arm, 
led him aside and said. These gods, 
my servants hold me to be such that 
there is nothing. I can not see, under¬ 
stand, realize. Therefore I gave no 
answer in their presence. But I do 
not know where the world ends..."® 4 

w* «rfc«lts*fa <2r*t*t*¥ 

i?t*:® *:* i 

<a« I Dialogues of Budha, Whitrow : 
The Structure and Evolution of the 
Universe [Harper Text book] p. 197. 


^Tfa*** s 'srffwr??^? "to*! 


«if«f c*:* 5 ft* 5 4^-1’ <5tfcn*ta 
1 ft**l ft* A evawtit, *&f*r i 
aw *r*:w 

*iM*jt*/rt:w c*t>ritf5? §:*jt:?r <4* 

Wfafif* i *$ ’ffis 5 

c*«rtt* *:*ft:** i aw *:fa <4* 

wril 1 *fo nt:s* fife* hpfdnwwftjtf** 
*t*t* c* nfttw w *tfi*t« ^csft:**, 

f®f* *®r* *ti ?*:** i 
jtw wni i ** 

5 T*jt*f ftt* ^f*** fi-hrst:* *<*i 
*f*:** i carhsfii ftt* *^*®i awn *:«r 


«*:**, fas cel:**:* c*t* bI^j *i 
fevit:** »nw c**i cm *11 c*t:* 

c*t* *a:** *1 *i c*ff* ^twtB*i'« *:*i 
*11 *:* ^:£t* •tftat* «<«i«rj**t:* 

c* fowffi* *®jf®ft ^tfi*t* ^:*ft:9i*, 
®t* c* 5 ^ «h:® nt*:** *i i $ts 

n®:*i i c* ^fiii 
f*:* ^:*ft:**, ** *j< m cm i 

c^tc® f®f* ft:* c*:** i 'tt* 
SjrwHP! ^itfi^t:** c^t* *^t*ri fisfi c*:** 
*1—c*t* ** 11 * fisfi ^*:** *i i 
fitful* *:9r f®f* *^ift:**—fi-6* 





toc* i qaa 4tqf*q —to t^tnrro 
TO t?ra to i attfisatTO TO fawtcaa 
fcfottcq ffcafa* to in TOca i TO tw* 
fl«F**-f*TO*a ^r=f^—=rt*i CTO w* CTOq i 
>v« TO* «cr ** cacsq 
*$ata tjqjte c**itt TOtors? fltc* 4* 
«rfirar *to* in to* i TO faTO 
qftt* q"qfe ft*, TOatcaa c«p® TO to 
fa* TOc*l i cTO aacqt cac'Qq aftc*!* ’seq 
^fas**i «mfac*a to TO Afas^i ncqa 
fai*TO* *tre aai qcsfaq i Atcaa is a^a 
*tc* fqqf** q*«a 4? ’seqa *tt sc* TO 
CqttC* wfas *ata TO*i at*r*i sc*ii i ai-atatta* 
ataft affata TO ^’TtCfll to 5 WPT faTOaf 
?c*i toi* i eqate* fof* nTOTO ^ 
3 *t* *atq* ca, TOfatan qtrea to 
TO 'fltfl* C’f*! I TOt fflTO 'Sltf# 
toi to % TO faq *1 n, ijac* TOPwta 
faffas TO CSftq* I C*PSq <$a* TO cTO 
CatC*a TO Ctt* fag fel^FI «rf?r TO Olmvifz 
Philosophical Institute-4 <3f^5 to* I 
Cq*tC* ^-TO *ITO*I TO >*8* tfo* 

car«q cq£ i>*tq trfa *ftca 4* ^cq thrift 
faf** faqtt* CTOTO TO* I 4^ *d 
fof* ‘CTO *?t*I TO TO* I =$cq TO* 
At* «’tf*^ ato* t^si i f*i ftrosti 
actoTO cttroi *i at*ta c>im»ic? ttat 
fai*t*a a* oreii twi *11 *^q* TO* 
, ®rhtt’f fatqa—fasf* afa |5TO TOtqfTOfc 
naWta toiK to ntca*, 'BtTOi TO* ^ 
TO f*^P *ai TOI >*«• 1&tt* fof* 
qttcqfarcafc *riPNi facq*, fa* sTOjto 
cq$ AatTO ***t<f ntatq* *i i 
TO *ftw TO* fTO*1 fatfaTOa c*tc*f 
4* C$fa< C*ata TO ftftTOI eqate* 


fqsifa t ^t 

f^ft (^V«i-to) CTO t^tt*. 

*r«rt<f*?n « f*wf* Pwi to 

aprtt 4¥ c^Prwt*i ttHw 
(Substitute) cTO?t* 

^c?i* i *fc* Pettit *ftttt 

vfcsr >b-«$rn? ^tt 4^*tt *itl- 

nfhfi flrc«R, f%t c*^tc?i« fof* 
•nTNtt «¥rt tt»H i faf* TO ^ *fttTO 
?«TO t*tt TO C5h To* f*l TO*ft 
m? f^f* fn^TOt ^Ftc^ f*^5* 
fe^*, ^5«f?* *^fq TO 

=fc*ftc** i 

crows f*^ PmwU 5 r*C5C5 
TOfl* I ^taic?* ^tet fof* 
ftc«i*— 5 atett *c* *rro*ts feMtt« 
ttfro s»k«* i ^cji 

TOtt«tjftTO * 5I i^1 TO ft»i i ^taic** 
*c^ o&w 4tt ^*^*"1 « ta^Ht *a TO 
^ta c*ft*l wft, c*\*tft 'Q *c*aTO 9 lt5il's 
«rtTOa TO c*«ft:^* i tTO f^f* 
*ftc®F f*^gs fe?i* i «| atcal faf* 
5?*l trft flat* ^atf^^s f^tc* f*^tf&'® ^* i 
ettfe c**ii chw c*c'«c ? ia »lttfltTO flfaa 
Hsrtfl? f^q 'flTO I f*tTO f*?fc ntc^a *fq* 
*?aata flTO frofeq*i *cia q^qt 4^- 
J^al affro ^ta cit^ *tnt* ftq i 
cqttc* f^f* ftfanr aac*fa ^q-^cqir nti f*ca 
4cq qtntre* i 4^ TOtwl f«f* flrtta 
ftr«w ^fnefexa a^natai *to *1^1 
TOftcq* I c*c^qa tos ^ai ceVfar-t flTO 
*fea TOa *cax c^t*^i f^q qai, cTOft ftq 
c*t* nteta ftc«ra catqi ft* m 
aatatt cTOTO ftq c#ta^tc*ii cac'oq 
c*to*— q*i ’tteta TOf cto q*i TO, TO 
qftta ata cto TO ^flta i ca 



airlift, «>«*« ] ^ 


ift«w flew* n **[w, wwfa c<tr* &vn 
*Tteto ftCW* Vr* vox i *«r* fsft w irtu 
*ew ft* w <w c* to* *pj?r to* 
ft* to—m d toss tow wt ft*i* 
(Crossing) *ii>CS **fato (Hybrid) toW 
**e*R I **t* sjtto ct^ti cn*i—4$ to 
to* toW fit** « V(CT TOC*, to* 

*c$* ft* c*t* to*$ c*$ i c^ to* tow 
ft* to* *w *itftc* w tow flea?* 
« fa* to ** 4**** *C$ C?*n 
c»r»i 3ii i fa* to to* ^c? to* ft* 

to *t*t <4*to to* to?F TO* fftt 

*rf«n cto i v>* tow fofttowfa faft* 

*fto (Generation) <ift a** ^ttftfa* 

ft*c* cs to^tto *c*, aeroi* cstc* 
*1 #<** mi *ff^i i to ton toc*^ 
ftfa* artc^r tow toj ft*i* *f3c* to* 
*t* *11 anfeip, fa* tol 4* TO 
TO*to foftifcj to *t®r ***t* *w 

*wt*t* total ntffifa* wtfawft ** 1 $ 

to* in ft i fff c*ir^ 4*i3 3ji $$ ftfafcj 

to *tw *c*f*e*i* <w to* nt* cnc* 
«rf^i5 nt* toftfatc* natal *c* 
awtat* total w* wtftwt* **£3 
cTOftw* i 

fafft* faft ftfa* *tc** *t%-c*t*tf* 
TO* TO C*V*tfW ^*f* TO**f1 *C*f*C*l* I 
fifa* to'®* *c*T fan* sf3c* c*fatfw 
frftefcj* wafti* *w *c*f*cn *—to <?$ 
TOto *nt*n art*l at* ft i 

*tis -sTtftsr ncat^ wt* ns cto faft 
fav| ft* TOsnt* «ffa tolto* to *ar* 
fro to** ft i liftar vShri »r«vt» 
vit^r <misi toi «r4^f vf^ltwi 
^*fa wfrta tori 


ctc««i vl vto^ ^ totft'si tor 
ttw c^tv wfm, vi c?to 
cs4i to tou ; f^irs^ to toa 
W UTOR ^11 tot ^totto 

to to to ^ cec«f n^OTi i ilr,r8 
itom «»^ wfttot f^f=r wit* w& *iw i 
m'ww «i^«(tsi-^ ap«i' 

wtstwtn *rttro c*rtol8fl tor w ton 
^1? ’jwca ctortU5« nfai*ft 

*»lt*«l V^tf 5 !® W, f*f C* 3|^*Jtl C’fl 
«r*^f «r*tto to ^faivw «i ^’sttm to 
ncv i vtto tow vat* to c*rc$ to f* 
TO W ^ijaM Vtft*t« «8 TO1 TO 
*tti ^^t 5 ® f*®i! ^wtn * 
«itEtoft to* «toto 3p«i wftif^lftr 
*ttoa% Vtto TO1> f** E 5 IE'SE J I? SfTOi* 
fe*R tow nE^5 fa I C*iE391 C* 'Its 
vtfitow to vi Pirtt^RflaH TO3», 
to ft* *’ s^s 'srttn jms ito? Iwrft« 
5rt»r ®t*t^ to fatJt* *|Jt* ‘The Origin 
of Species’ «TtorTOfe«H I wtsfsaiftos 
^c*x 's’R to^E^s fss^irst? tot* 'BrtcsitsT 
fto fl[«| I to^* CTOSE^S *Wft1-*7 *SE* 
f*^ toe** *1 I ftts C*ETOS 

nfhn ’T^t's c*t* toafnai'S *rt«n 
to ft i iirisbr ^te* «r*tft* ®t*^c*s 
‘Animals and Plants’ *t***(*E*'« CTO5W* 
s^-tstsi"*r^s ctor^EH^f to fti c*c«»i 
fttw ^S®tft* TO**ftS **lt¥*T *^*t^* 
f*^f*E*S ftsjt® E«ftC**S *M 

*tcn^E* (Carl Nageli) fifths toll* 
aftftEsftE«i* i f*i veto ftss *tcn*t 
to *te*r* fsws yu ctofti ^nstsi-** 
1*:«ri?lto to ftft c*e^e* f*f *&« 
ft* *rtite* ftcsftt"* i c*ca»i >s» t mtc*^ 
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ak* *®lw ntfte*f?c*i* w *ta>?M*if®« 
f*na®tc* sftfacafscna i $tea? atennt 
cnk afa arfae® ntfneafoena, f?? $ta?nt?»i 
f?gk wt=n at* fa i »n* $ta? *1^1 ctw*i 
« atennta aeai ftftn® «tt*ta-.2fata ?e*fvi i 
aten»?t ms nktc? avtatata fcna <a? «jp? 
faeaftena, f?? c*iW ^se? f®fa cacscn* 
newt* ?ai f?jk fees* ?raa ft i 

M'i $tC? ?’c? (Focke) a<*?a §f«C?* 

faae* 4? aran^t asai ?caa i <$$ «jjse? 
cacaena neaaata mfon faaaa araa *rten 
at* i naa^fote? *sfc atan#t cae? faa^a 
fcfsafawtaf cacscna avr*tai-®c7* «itfa- 
ateaa ?ai tfaa sttae® nteaa i ^ few 
fefsafawtala acat ? ? utC'Q* gem f® fan 

(Hugo de Vries) nfaajfa 5 * (Mutation) 
fc*ta? fante* faajt® ^eafaenai m* $te? 
f^f^T Oenothera lamarckiana ® Oe. 
brevistylis-'fl* ac*f fana n}8c* n?a 
§fs? deafen «w n?a fcfw cae? 
^sna §f«c*a ae*T £af%®fa cac'sena 
ntfaf®? fa*a «raatit '■rtotai sc® caae® 
c»iw i >*»• $fc?a af£ aten f®fa 

Reports of the German Botanical 
Society-c® cae^ena ?tc®ra nc^ faesra 
stesrc fan cafae? 4? sta? «r?N 
fmi enk na* artrfat* ?fa c?tea*r 
(Carl Correns) ^|j ® aka ntc?s fcn* ?tap 
?afaena i ftta ncaanta a'ntn'cna ne? 
caeascn* ?teara «f|® nt^s *m ?ea 
asea («NH >»•• $te*r) ca aten f®fa® 
German Botanical Society-* *ffa?t* 
««|5 fifaai *ftfta I ft? enk a a* faeaat* 
<af*? *t*aJt? (Erich von Tschermak) 
fafasw aka ntes* ae*T fana nf3e* ^e? 


« at$a afa 4*< *?* * c$ts?teai 

catnt* a’teafa ae*T * • > '■rajntc® 
fa^ta a*Wai 

c?*c® enw i aka ntn* fena ai’an 
?tw ?ca is»* ^tc? fijftr 4? fafnn a^ai 
?eaa i kfsacaj ana f® ftpi. ® catae^a 
€fa*i «r?tf-pB fwi, ftta ?tc^a 

ntc®a ®ta ncaaita 

?«it?i| <ii?k nfaf?ta 

»rwit* 3?H ?raa i f%awf 
'?t p itnt®tca ?tw ?ea «rta 4?l ne? 
catena awt*i-®w* ntata*! ^ n?ata 
'ntfaata ?caa i 

^fna^Fea <a?ai ?ai cac® ntca 
ca, k*?Ttesa ^tafasstalai ®aae 
cac<se«ia 'qtfaattaa ?ai ^tae® nftaa fa i 
m * cae? k^ite^ nt?ntm « w^a 
^af-ttki* avratai faca ncaa'll **\ft*\ i 
®*a?ta faea ataai ca, fn®tat®ta hfnb 
n^ta-a?r®a acai fafe® wf* «r?K nta 
m\ a^nnf«a nc? ac? fastc*ia nt?a 
?at® ate? i >t^s> %h e? ^ntk kite's 

aean ^ft?tn5taitn cntntkfe 4? a®ta 
^tcat^a ?eaa i <jfafta faajt® fefta ® 
^tafawta^ai enk n®ta catnata ?eaai 
enntea ca^aa, fan ^t«fan, ^ff® 
faafa^ai a^natai aae? ncaaatafi? 
sta? nti ?caa i ftt*i Catena, n?ta- 
n?f®a aeaj fn®tat®ta fofackja ca 
faata '?tat®^fte® ?*i ata, ®i 
nt?tntf?®tea fafat® a-c* ne? ai i naa®t 
n*tea ^tatt faf«*a ^a^t? «t?t*i 

?e* *re? i • ?lte?a ca atea aea? 
^ffotastart? catatlfBa <*? ^faeanca ca^na 
<?®1 fae® atf^ena i ckca atata nca f®fa 
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•srtfaTt* « Titfaitac** w*l 


Reports of the German Botanical 
Society-^ atTtftte f® fsw «r?lf5 *ft£ 
7r? c*rc«r»i7 7Wt7i-$t$7 ’Tt«ft^ e r wra 
771 7f7re •rtw i 'qtftTtaw 7«(i 

.c>rt*nlfei ’raft foftfe few 7w i 
c’rW^fejf c^capfet^t fe^tft® 
ctwpr 55 *m* 7t7 \5t7 

•srgTf? >so ^tw 7ttM $$7tast7jt*! 
cjrt^tlfea *rfawf?r w ^ftr 7r*7 i 4fe 
w cwaw* 7ftfa^ fc®tft7 7*t*i ^73 
«*retj7 wi i 

ctww 7Wt7t* JfNta*! *s$ ^tftTtoni 
fefl? 'S ww® 

7?ri c*fe^ ^*1777^57 =ti i fti ^ftir«Pi 

ftr$t7t^i ’Fst*- j T«fe5 5fc*fj 7<*f- 

WTff ft ®tt7 *7, C’T arow 

cw *rfiw« «ft9«ii 71 i *wtst* fe*ra 

CTCS*! CV 7$* 7rtCTt7>P»tf7 fwftpp, ®t7 
7C*i ft®ft77 waroftwr 4 * fe^si »wfarfo7 
<«ft7?:®7 Of«f1 C*f*l I ftssftT? 47 7JFT 
"tftl m ft*!—iff*1 Tflfl 7f7 7VWt7t-7^ 71 
(Genetics) I CTWCT7 WflTTtftf* 


is 

*7t7 *f7 C*K7 7Wt7l 7$7 7$7 
3 ®<fT ^fTt"! C*TF5 *lffF11 7 ft«ft77 
ftffe* -rt^fhr 7vr7t7i-7^7 *nt»r *i<® c?*i 
C*fa I $t7 3*7 ^ «ftl*rt | ltl Twfe 

jfaft* f|*I 71—W^, 477 f7 7t5(t77 
TO7 foftt$J7 7Vrfopfft7 7t7t* TOT* «1 

iwt fsi c*f*i i ft few wtc** ntrrtTi * 
ftffes 3?ft$3 ’’ftS’f’fa *HftsfW fe* 5 ® WtC¥* 
nftnftrl 3 W7t *?f ¥71 777 ^C71 I 7t57 
ftt77 7*!jtFl7 7E7 7Wt7F3r$7 
JftftTI w 77CT1 I ^TtTTWT WM7 C7ft’t7 
7t9l ft ^7 3 ®t7 4fft7ft7 3 7^7 fe*ft7 
felt7E77 >f7t77l C771 C7*! I 47“"t’ 777 
«ltpr ( 477 7t7 7C7T7 TRU ) W 
3**1 7^7 47 TlltTt 7^7 *ttC77 
ftf®7 ^Pfdl7 7W7t7l *W7 C7 ^7@tft7 

Ng^I 47H 7{7ftt*I7, ^®t7 «¥¥ ^7C^ 

fe«1*!fti 77171 I 7ft7 C*lfe 

<8ftft7ft77 177<^ s t7 «T777-^ftl77l 

«ff^s?7-ft i S5tC77 ^f77 C<5f*f7 77 C7C<H117 
sf^hr «i7t7 7C7 *77*1 77^77 I 





(Cyclotron) 

wfatss <4?{B ’Fitsas? ’is i w«ttt? 
C^Wt*! W. SS'I’T’*!* ?e<J C^t*lfa <4$ ’less 
<Wi^tari ••• 

^fa?l 

ns*!fulfil «rt*ite?s Ifarres «iretFs rei 
sc&l —499 fa, ntgres taft ’sti sstfst^s 
'Stres ?f?“f *ftosi ’ifs si i < 4 ^ 5f^*r sfflrss 
retires* esata mv wUfsTpH 
’TOffa’SU SWI1, 'Sffac? 'StjFS 

facst’f ?tss i -sfF^j *(fa fare ^fs- 
^fat? *t$frei 5^ •fs’rM-jffui'BrT ^t^*! 
?St$l ?®!>1 "ffaF fassf^ £fret*t 5fSC<3 
•ttw, $fs ’sfaqfa 'B^ntt 5 ® 5 i i p*i w i 
■iWNrf*! fa«s($ wres nast^s area 
'aas, recess ass «i^fa are fare < 4 re 
fa^t^ls «rw fa^s ?re i <4«tta 
re w, m trow ?ca 

fasstsfai <4$ ?fta^ ^wfatsa nre <afare 

StS i 

^tatofan? *f?t#i'$jfa jfu’an fem, 

4$ JfS ^^ e ft'®%^ C?*H ?tS «rpe -(fasts 
?ai afsi «F??itt? aatfa® *1 9S c Pr**II 
?SUt*I^ta “"ffa” (Energy) cat*? at* ; 
Vtiwt fafa* ifcwrfttta S^ffasa? (Parti¬ 
cle Accelerator) ’less a$ ^rere I <4$ 
as®fatf5 ^fav*lfas ’ffatrer^'ftC? "ffasfa 
?ai ** «its csfa? »ifa srretn ?ta <4s 
fa* 5 ® nfarnt? 99 ^ftsr ?ai *re 
5tt?i 


^t^CSFf^sr <4Sfa <4?fi> S^ft'ias? 9Sl- 

>*'* *rtre ^wre? *ita*r (E. O. 
Lawrence) ifljg «f^sj igftas SstSS I 
•fta < 4 ? as ? itf nfaa'&r stare i 

^CSFtJfa UlR (X*tF5 ? 
’ifaretSres cretai reare ^sa rere sa i 

fsStfc gS?fB Gfrt ’ll 5 ? StS fH C?fa «lfa?tS 

*ffaa 35 ti ?ta arere, «irs ^®ta $ cFtatrea 
arei < 4 ?fo afas afa s^rtrei i ^ sF$a 
atsifB ^ntsse^s ^isfrtsftws i 

stiffs *IC*fT ^ c ff'9f»ICS f cm 
^sc® I ’Ftatnts «rts sf^sr i **rt*f»w 
^rfanM ^ ^ «rhi ctwI =n— 

sts—’^f^esss i 

^tsNtcas ’th4 £ ft^'9 w fsf&ai! tfS 
, s(s y fsfats st«s Trtr ffttfjPr ’Piftsii *zm 
fa^tn—C3<tr® D <49 *T® ^ 
sw ‘vs’T (fFai-i <4st ftn-%) i < 4 ^ ^{Bs 
*rs?i fasTtstvft 5 rt’it3r sisst^ ws 
>pitvit»i«tw stare 1 ^I5s <4| ^tres 
cs'af^re sm9 «rtssr ^>r (‘O’ fR-^), 
91 ret? stfre si «nrtr® 

reifls 99 <tfas faa fa<<® *iti9 1 ^ 
fljiB <4?fB cs^5ts-? ,0! ls^*l re^res- (Radio- 
frequency Oscillator) ^fa’rCWS 5ft? 

<4s* ’jjresfti *tfaf3«, rereferss 9^51 
^ #S 9t4T jps-?^ttres nfS9^f S5fav-C?ai 
(Alternating electric field) ’fS’fs ?sl ft I 



1 

vw wff^r *m* c«ft* ft «ftfl ft* qrots §*its ^t«:! 

31-fat* 3l-fa* C<tt* ®fafat* *fafaaft* vSt ♦tW ( A fa^Cfc ) <HPf 

*ifasfW w bwi Tfat* vrtls vim ®t*fa* cw «*ft 

*it*Pw <«ifatf**tro *tc* *fafa*fat* «rfri «isw **t*ii—*jt* arc* 3i-fa* c«rc* 
WI^S 5 **1 *S I 3<5fa fw 'BltSt* 4*ft fet=r— <ff| '■ifa ftt** W 

®\ wwi «faK Wfttar srr^T 3ts«r f*rt*f»i *nsro *re 3i-ftro 
*«vs *rtw =»i i stftss *t* >iro 3m *awi (fas-*) i cafaft*« 

<*l*f5 fasti* pTO '« ^t*TO IKJltit b-qsts Sfaffa C*fc I 'af^.-C*TO *tf1 



>*< fan i art^oFtSpra 4*f3 ^ rotwi *orc* 


"jlpr s>ttwi w ( fa3t"3) i cbW cw ■sits ft* c=fa stft fti pro 3**1 p=r 
st^jSs *ifafa c<TC* c*^ fa<?^, «it* sttufar* 4*13 «j<sra ^fsn ^tsts^’s 
^ft CS* ^3 CTt^ftfe ’faaf *ft* ( B fitqzv ) 4t* (Ml I fawf4t 
3 W**132* cs'fa* roai (Uniform magnetic c* *mt STCSt^*, 4^fts 

field) *sre *ftW I 3l-fa* C<tt* «fl¥1 ^Its ®f*fa* C<tt* ft* 

*it*rc* (C¥* * 1 , atWSS Wl 5 Mt*Pl 
«ifa* fcvr c<rc* **ft3fa csfats ^tc*— «rt**rt¥ Tpr 'srt’TC^ ^fisvt^tais's fa* 
(jprtiWrt 353 «fts "ffas ^Sflptl *ffa*6* ft* jF ^cst) I <*& ftt* 


9 



w -wfa 'S fawto [ ** toji 

TO to to»TO «m cnc* TOto <ift c*f farfirs «rfo*w, «i *TOfa* to 

*t$r* flfcw *tw, fas to toI fa* ^ fa«lf*TO*i sitTO csi 

^fron *tw cro i c>fa to tow, to trow* sfsfln to to* si. 
*tt*$ g*? TO TO 5 ? TO*f* W9 C^tT? TO$$ *t ififa 5JtC^r TO *t*1 C**S <4*T>1 

T5TO *« *tTO TOW *11 ^ TOs^l *r’t^ft TO, TO TO* CTO ** 

*JtTO<Sr TO (BCD TO TO«7* &*f* CTO« TOT* f^n TOC*n I 

TOt* TO ®V* TO* ( D-f%=^wB) <$:* fa *prat TOtTO** crotw* fro 
&*rf*^ to» s*mi «roft «rhn to TO** stTOs TOM ctto, wTOifci TO** TOfat* 



P®w*w=7^ Hppj w^psjr 

**< fa* i sfacsptJjs to*** nfa*i 


to TOros* *JtTO' TO« c*t* *tc*i to* i fa* cs fro* TO! toi TO 
<$sfaTO* **tti5 am: TOt* cto c*r$ <D*fa sftffa— 1 to c j rt to orTOifci to 
4*15 *rfroi to wr* m tow ®V Tow* fat* ftjto $fro to i TOt* 
«rtTOi* cw*tw* fat* i <?fa ^fj*t* cuts, c»fc *Tt?fa, TOt* 

TOWt** war ‘O’ cTO cw*t»i TOfa TOtwrac’fa «alTO TOU *fTO *f*t* 



**it*ft ct« rti c?, **rt«f»i sn ?t«i vftf? *wf* 

C**R WfWtt? *ttf *K$tf ! ^farel ?C 31 I ff f * 1 ?? Alfa* fTOf^ 
firai *rc«rr cntos* «a| «pfasr-fgT? *«ti 

^tsi fttotf—<^Nl WCT fe*t? * 1^5 5 TI, TO 'Sttf? WPT ( '«T«ft<« **ft«t? ) foft 

fit* ftur to^l jwi 4Pi frr* p, c*j«fa? ^ifat 5 ? sfafa'® f^r—$r? ®to c?w «ti 
tfS'Q flfatt* «tw? «ff^C? s it ^*lt«ft C? FR *f1> $t? >Tt«l^1 W fW 5t»ltf I 
*4t* c?t«rf? tot'h cn^i, at?i >si «ifa&f«r5 to foft $t? w stfwr 

it*? viz® *tft? =n i *tsi «tw c?t*r i cw fofr fr?jsw ctor c?, 



*m\ ffear i ^ftcrttw? |to « et-? 1 

f? '®tc*r? i 'atww w f?r®l ?to W'®'* *11 ^ sV^tCflfc sfS? *it«u *ifa*t 
<*wi 1 vtifttror c?stoi>i fatfe tit®* nto aw? ‘to fsfat? *iw 4 %? ?tc* 
<flfto 4PTCI—C>HtFT «tW?t W £h« witw? fto—■®t?i w 
«n? ¥*n-*fiwi ««i cm cw 1 »M , ni *t? *r? ntfips w, ^twr ifa ?tt* 
*r? cn—■citltw fo ft? cw, *¥?5P ctc?—wa *«rwi wi%i 

tot ftai «rfot« *?cti, ftrvrti ’Tt* *rwt« fwrti fof fag 

ftB11» f 1 •lt'®f»T faratf? '’to? **11 to*W tfff fagt 5 ®'® ft 1 ? I vlt-'fl? 

ftf?t? Cf 5 !l 5 ll I C*f?tW? fttf fa®t«^ fSt'sl 



wt*l « W8lt<R [ ^b r “t ** 


4afi> q«s cac<f faafcqq i aatfcs 
cm? qfta fata > q«jBta 
(Target) *t«lt« f*W—WtCT 
acq ca alasataafni aka, fa^ai 

'Sf? Hta fifjac^H fafeata fafspai (Nuclear 
Reaction)! fafejFhr fafoafa 
'Q 'q^aq fa, Sinaia rei fa® fata 
4$ a* rat® a vitotw i 

*rt|^tj?cq?l 3!tgq%qs ^°s«f 

af^f^a ®ta(a qflt.a^Hta atHtaa qcq 
^1 ataf^i atefaa qtq^ <si ^foafa \ can 
hi, caaq ^aai j>aa qfa ataj 4 aii> afw 
afqca? t'Si qt^t;ati?H ^a hi ! c&laa c^aj 
t>(qtafa s?ra ^ffevsfatt^a ■fftatwa, 
cq^ ^vstat^w ^tata fnafg^ atare ^a i 
^-^fSa ataj ca 'sf^caar «fcatq aai ^a, 
"'Sfa wt3f fe^taa ataj few ^ffev-fa^a a?$ 
*«* sa i fafjt* -aartaa (Oscillator) 
qt^ttaj cavsta-a^H^q \saq =?!§ aai ?a 4 aa 
^1 q^iat^-H'lqf (Transmission lines) fata 
fnca 4tq fcf-csa qttalq aai ata atra i 
tasnscqa ^ftaq-fe^qfea's ca*f \§ataa aac^s 
sa I 4*t<5l afafatattaa (Vacuum) fafNs 
amta qcaaaf^a 4atvt *2 s f $ta atta1 
qtata qfatafacaa qtaat^ta ^ta ^ 
ta'ca 5J5* ata \sta faqtHta 'qtat^s aatt^s 
w 1 ^qtaa my'Q a? afataWqa 
'Sfcat'SfH *a i vsia feqw 4^ asataaca 
^faata c&ta hi atatq fa®fnta| gjfq- 
qvia wfo qstaai atats i few -ff^^a 
caln aai ca cata qTrfsfta 'qtat'$ 
aacq^ a? fafe#ia fafiaai afcta i 4 ^ fafiaats 
atq qt«rfro: fafe$H 4« qtatafa fatfs m 
a f ta 4aa 'qafal c^qfoa caaTtn cata 'qfata 


faktaftra fa^f® ^a i 4$ aacia cswfipa 
fafaa«i '« afqja «raq aata qtata*f^: 

^c?rqtot§cHa Ftato 
faar& faat^ ^faaa 1 «rift« faia ca'Qai ^a ^a‘ 
qt^cyfja qfat^fq^ ^ta acq Icq^tfaas 
aja^fa ql^ftqr m ataa fawt^qfn fnasq 
=?ca aftwq i 

5ft|^l^^t6v© atCTW 

casfns a^a«c¥ caqatH ^*n 

fwca 'qlaf 1 ® ^afr¥ aiq -qfscaa (Bombard¬ 
ment) i 'qfscaa ^fa-afa 'sfqfai ^ca 
qatq'talH a^fSa a? catena 
qtC'fe ala i a*tq a^a cas^n aqi^fa^ ?ca 
^ a^C'« qfa 4 ! 5 ® ^ai 4i;a aiq Transmuta¬ 
tion ai caiq^aWaa i catn^ ca\q^a 
aif^faai ara ^ta ^flcqlcfefq fe^qa aai 
stq! «ft^cqfcfefn cq? qa *taM, alcqa 
qaal c ]jac^ c-si^cna q^TMa^, fai fnfe- 

i?H q^aii faffea i 

alqtafna c«f%fa«icq caiH*« cakqa 
ca^H'sfqr '5 c«rti>H qwi ('qsff®, qaaf^at? 
f^fq^ i chhh— c^tfeHfaHl ca^tn atacf 
ca a^, ®fta'sftaai afq a'jfqfqata, faf 
afa c^lfen-q^jt afq i 

ajtqfqata (Ca)^fa 'qf^^cn (0) a?«rc«? i 
fai i>-|B faf»!^ casftcH fnfe^n t’fes 
'tfaus qtia ■qtata >f5'« atac^ qtca i fnfe- 
^H-q^fjta ^talaai fnaa ch| i tfe 
«ifa?c®rCH cal^ a*ii wtt ^ca acq 

'qta i*i5 tnfeltHa caqta 4ta aiq 
b-O iv i a^: vO i,!s 4H* yO**"—4a acaj 
atqfafna catH'« «at«. ent i 4®fqca arq 
'qtenfeNi 'G «f%®fcHa <qta 

4af5 *tfcqtfct*r i 4^ aajaa ^ilcqt^tq 



] TO'S TO TOW ** 


f.;j5 *f3>fl *31 ftwtC33 <«1S>®*[ 

mft few»l <4 TOc3t:kt 9 f'®fa TO®: 
scsW *st« *cto 3$ CTO ; cw—csW 
U<\m « «W «TOtPtj <w ft^TO "if® 5 

faro* ftfts ’fwfWrt, 

>r<!1—ftSsTO fsfesl « fTO*M (Nuclear 
Reaction and Scattering ), fM§TO "ift 5 - 
3 fajf 3 (Nuclear Energy level) 'S 

*fffa n<n^*i «rf fae® *rt^c3Ft$c=i» wt* 

*C3C* I TO* w ft§lc33 §vr ft’ffts 43< 
f<fa3c*i3 TOJ?ff3*3 «rTO*tfcwra tos 


«fl sjsTO wn i to ^ftoFtter *rrtfms 

TOt ffltfrs *31 »^*11 331— 

tc*!*]»TO 33tftl> *51 TO 31 I TOtS ®ts*f 
®«ltC^'Q C*3*l 33-'*tC 9 rfa* ! ls nfa(Non-reI- 
ativistic energy) ’SSfft® *31 5C*1 I 

toi*STO T?tfro *33t3 3 a ftttfr 

(Betatron), &t*t*53 faTOtfr (Electron- 
synchrotron «r® fa) i faroi-JifttsiS* am 
(Synchrocyclotron) *rfwfa*ts "if® 5 *1<* 
**rft* 53tft® *ai 3ts, ft® 36f*rs 
^iftraFtJpra to ini to* tertps 
i 


8 ^3t3 

Sl^iwtartv *w 


4*^1 fro* nfacscna tot 

^ft® i jjsi.5r *fft(fr® *ff<t3c«ia fnfr 

.vtfeftjB 4*1 3*3 tos TO <aa<, *faCTO 

’tlTOt’fa 3C3T TOJ q 53341 ^ I ^3 

^ffrcTO TO® *ta TOwawa 

^nt*fR«ft3 3C3J 3®*f® 'Q *lfaSt*W® 

*it<*j ^rifa® toc* i ®f%TO fenfTO=i® 
9?fa43N qfa*ffta® BFt*l**tfiNt1 "tf33f®^5 
toc*i TOa *ir« *taft*i 

Sf% 313JC3 | *r«3f ®tCWa 3? 
®rf«-ftsfif® to3 tos ®iw *ta *$3 
^fa*f3 TOCS 43<, 313% TOJC3 TOTO 
®WC® I 4$ *rfatSC"ta 3C3T 3tC3f 3tt3f ft?f3 

tow STO^cna 533 ^-n®j i “yfaata ftfaa 
TOwta 43<. ftfaa sj?TOfa* *ff3C3e-r 
^3t* to ftft* Stftsts 

TOTO I dlTOre C*l3'^3»c®!3 


533 ^-raT, 3^ «t^C«13 533 ^3? 1)1 -8 33^ 
^ ^f33 ft^3 *tffo, «r®fte® C3^3t 

33TO3 ^2? 333fft«!r 'Q 33^3f^® C3t»l3 

nMft® ^rft—®3 fts^ <s^3 >r^w 
S5tt3 ffvfa f3C3 r ^l3 3W ^f53|3 *T*f 
%i*f ftrsc^ i 

’TO *lf3C3C*f3 >fCaf f% ®t<srft3 

3>’33« #lC33 C3*f3 C3sj3 «rfft 31 

«r^rftc3f C3t3 fare 533 ^ 3 ^^ i 
f35®CW31 3f3, *lftc3C1S J TC5T «lf«l3f®C3fl 
to «rts:"i^ c^r ®ff 1 -®t? 3t3f^3> 

f35TC3 «lt33l C33C® *Tf^, TO* 

«f»|^ C3C5 «rfd H3t C<lC58 3 »ft3 

31 #3t«r® ®tnt3f^C33 ¥C^l ^3 
>T33r C3C3 ■srfl’T ?^J3 ft3^)??l si I 

aff3C33 <s*fci «r«rt3 »wi nftwcis 

TO I Sfts *ff3C3C"!3 









<ar*«i wrt <w «i^t'®fn ^ 
wta C5&i wz* i <m «iWtw ^ cww 
*c<, 4 $ wr ft <w nfiiTOH 

>TCW ^C3* ’P*!# ft, ft**f Zm ftn * 

«rf«fant« *ifflwni *wj ®Pt3 *w 

«?lc« nfiiwi finni wc*\ etfllS 'srtft^ 

fenM* cw«tt« nfewi 3ft 1 «r^^"5S jfa*i 31 

^ffr—3ft &*ft ^ffatvr «?ft frtftw ; 
fa^rs: *pfc« 3ftj3, «r*i 31 3tftji«»i, 
3ft 3C3r wt** *n ^rw; 

^* 35 ; •« *cti 

'*tt»ifa'« §33 rn, 31 #ftw ^sft *tfim 
c*rre aft*i '** 1 % 31 *fftt3£*ft jwj 
3^3 *315 1 

^33?fc3 vistpm 

nfiftft C333 si^jr fw. c^ 33 $ ^ft 

fait 'Q f»r*!t33 «fff« >ftft* 

fv\ =n 1 sitf? apft wtof ^tenr 3 t 
c*(« jrapr 'Q «j?tf fki* wtPra wrj|*fa 

flt<5 TOffo 1 ft* &H W3 WtW *fft33 

w «*ft>i «i 3*11 ’w 33 , c*3?i 

>iftft*p»ft3 m C3re ntt* c3, *t»iarc3 *<?, 

#, sftftnt^ ^«rtfir srtffa* ife 
3ftTftft* faF«t ?\ *rc*i *ft* ft»11TOC*tCT 
ftfaWW^I, CTtWI « 3f*l «ft^*f «F3^1 
>it« *3t*ii ^ ^sft *ct 3fe*ft 'stn 
tfam wi stt cwii 4^«tw ’jftft'ft 

«rtwfti sstt’ft ^ta^si 'ftzw §nt33 to 
TOWtf* 5 Tt l iJ *1^8 m*\] 1 gftc? 

^HctI’kw tot •ffStfla wtenlH '$t 9 f'Q 
|t*I«tt« 3OT1 I *OT f*t*3 fav] * 
’•wt* nfirn ntv >rw\i 

4WI, wrsit vi«tpr aptc^ ssrtenr «itv 

Jf^?f ^911 I 'Sf^’S C»» C^C^F 


<j<f* 5?c?f ^*1 

1 aFfa-fa®it?ta fHtn fir, 

'sFtofe <il^* m zzifkt 

tiijx* nftww —’viiti *npr cw vtitfl 
w £<iw ; sf ? i iiftfri «rtar' 
1 «tw ipm ^pr ^«i 
^ 5 ? ^tt’f ’■jtanr ^?*i 5 w>n 1 ' 8 r^’® 
?jfnt^i »rw *i^=r ^1 c^if, ^taw 

nfi^C 5 ™ 'SI^SJIS Zifa '« ftfafa- 

?jt^t —41 *TfW rn ftf W1 >Irt ifl 1 

’qfata «fl>i3rs cn\ c’tcf, vfa 

w* «rt% >n(4(cn «r«iw 

mt «f¥*t 1 

«iNta ^Jtc$^ »i« i§^ «ff%« 

3|t? I 

^ ^ ^cnf%<?r ^stai 
«4c^m c«rti^twtti 31 «rMPl3 <911 ^1 
^^(5 irto wtw? »rt?twjt «tcw 
«sr^*|, fal>ll*l « ^vsitft >13^ ** 

^11 ' s it^'« ^c?3 «rf«f^f5r5c*r dcs 

«lt« ^JtfH3l 3^tWSft% 1 

OF<rf*, 'siNt-f 

f^<g!—§f|vr SQ «ff%; f^f 'SftftFa 4$ 
*fi<3fj f|»l ifl I 3F*lf3^tC“f? C^fif ^3ff5 ^C3 
?^3W mu f3^ *w fnaf^si I 
^Ths^rw 3F«?F«f*W 0 m C3Ftntfr*l 31 ^ 

wu wi <i)3* mi$ wa fefaw 

WTft^ I 3t#tiI1 ?c«ii «rt^cwii «itf?- 

^31 

^C3? C3 it<fll5 wrw «rtsf» 

<sr?i*l 3F3W1, 'Si feftT I «?ton 3IC3I 
4* ^*3153ff5 ^3^1 9lt<5 use’ll— 

c*rl5 fi?w -spss ?ni i 

43F3taj C3FtC3tf^?l « >lt5rC3J 



»«*« ] 




TO TO® TO* TO «ltfa fcftTO 

vein «rot* toto TOftfir® 

mi TOc® toi i *teft*r to sftes 
TOTO «itfa fcfsTO vr ftTO 

s TO*fa sc® sesfro. ®«r| 

fatftro to to* ^fi scufro 
4 yi ^ft^t* totto* m *rwr* w® 
V sjtf SC*ft*1 I <4 TO* fTO* * fa Pt»l1 
Hls« sc*fro <w TO*t**i to®i to 
4wft»i I c»ft ^cTO tfs«l to fefw mft®: 
vraMf sc* c’f'i i *s n**®1' vtOT 
favre®* wrNi—«fll vJ®tcn*TOft 
TO® TO 5 ® TO I $f®*c*T fcfe 3 ? ®t* 
totocsi*«i nsiftc® *t*jra , i cto f*TO 
mt>r to* nfwtw 
^fac* TOfvi ^n ®t* ^t*r TO*Trf* 
to ; ®r®Tt 3 m ^ftt® 3 ? mt’T fwc* 
to ftcsfvi; «?t*t* «f£* *ff**tc*1 TO 
fcvrtvr to n**®f to®to* my 
TOTOt* 3®® to c*c*fs*i i *t®f**t 
sto fcftnpf*. ^»iwtc«r to* <stsi =ri 
to*i «rt«NTO. 4i\ ®tt*r* f*®®^ <er®tf® 
*fTO* to ^c* ftro TOteT 
TO c®fa*f* TOc®i ^i i 

^*f*TOl* f**tC* C?«f1 *t*, 3?*T5* 

<TO* spf* 5 ? ws 3t%* ssftc 3 ?* cut* 
toto® w 4*< «w **t*t*pft*T i vim 
CM 3 ? TO*®* afa, C®*4 *&** 
'« ftwfii i ®tsc*i 'TO^* *r»i esc® 
®t*t* fed toi c* 3 ? ? <nf*. ^ «rcfal- 
*r* TOt* cTO *t**t* «rc6^i TO ? 
ftwtfhn «tTO tow c*, iffc** tot ^pr 
TO c* ftstf* TO® sc*cs, ®i *j®* 
sc*c* to w*R-fftOTi c«ftckf:rr*fc** 
TOT ftfs® ®TOtc«TO* *c*r ftfc4"rc 


•ffSNjfa** TO I CTO 

ntflti ^tc’r ^i, 'flfci ^tpr *pflt5 
; fti vr '■rtc’T ^8^ 
orTOft. ^tTO-ft^ts, ^TO-5f?3i 
4WtW ^ *lt8l5 «wrft« H I 

C’f'K ^*1 ^*15® 

C^C 5 ? ^151 sffaW 5C«1 <4C»lft^ I 
4$ nfMjft^ TO^ ^tft 3 ? *tww 
^5j5r ctc*r «iti*f 

4CTO I ®|% 

«lt5FC»l'G V1W 'sffac^t 
^fvi « ^feafr »it« 5 8W«— ^^**11 TO 
^■K i siNiw CTO. ’itTOfl 

* 1^5 *ftro v*Ri arf^«r®i toI * 1 ^ 

^ I 'Si ’TS 3 ! 8(^81, ClI 

^itft ^n c^c^ w w to c^ 

W »W TO8 ^t«r8 efts ^tci « 

TOftVlS ^TO. TO 3 ?* TOT nftre* ftCi* 

^*ft* cTO w cvn TO f 3 ? c*r ? t?tw 

>8 c* ^^1^51 « 

*tf^t entail TO. c 5 ? TOfew* 
MRtftro to i 

va*fii of*n TO, J»tiTO8 

*ic«?j ft ft ^ft«n « c«W m, 

'itc 3 ?* ftfC 9 ? «f«T*tf* : ® 

mi ? s?ftcTO fts 3 ?*! ’mpi CTti *f?r 
cTOfctTOt 5 !* «r<ft=T ^ntTO fc»n 

**| I *i*\ *J^t® C^ftefetfftTO* W ^T 3 ? 
**i ?C* *t* I 3 TO* '8ftf?^C 3 ?* ^ « 
^•■rftvtcM w% , «ffJi*ft'sTc* 
«TTO«R ft«I I 

w»im *ftiii wtaTOt* *fc^ w^* 

*lT»fK*l* ^ftll I m*fi 

ff*®1 5Rt*JftTO* fl** “fft TO W*IM 
aft TO* CTO TO1 w m*)1 TOT ftM«| « 



[ W »|«Jl 


«5t* « fawt*» 


WT*fa a>at Ca*f *f^Sf | a^faVftaa 
*t*fet* aa*i « fafa* l «rt^ai 

*rf?i 6 f^ feat^wa aw fa fat* «jtir Otic'S 
*ftCil, <3?R ^ifa^rgs wt‘ja aw fafrs 
?ta faffis* ?ata i 

^Nhs ^faat'G fag Wf | =Tt^C3<T 
^a Wl^rai «tf«7fc*ftqa 'qf^reaVl *wa 
?*l 5, ts ?W afa "spptffo 5tn ca^ 

*TC® I ii)C« aflca C’tC* CWC?fl aw *ia«j 
^ta-r a^a ^t*x*aVl wft'Svsi atfaea fare 
*ffta l 'ajfata afaeaa wt'ssrai a*a $w i$a 
'Sia^faG =9$ ?>re *ftca I 3 t%- 
cfh rata *mterai ^tfaea wi's 

*!ft<! I 'qftsjjsfa aiaiia ^fa ai 

3 ft fcsal foafaara oataa? nfanft i ffo 
^ afafaa^ «rr e ?i 'q $fs? *ifaa;ta ai 
fa^i ®rw aft a'are *tica sn i 'qgfare 
*rf**ta «ft«ia 'sjfaaftVcaa'Q ci^f^ 

^ ^a*t$ *f?re ^a i 

^tata area*«fai «rtf\ m\ ata, 
atai <w -gfa^ei 'sra^ta farerea area 
sw»i '*faca ca^re nfta, atre weat- 
*?afa aiaq CWC^^ aw «fcai **re ®Mal 
«ltat*% *ia *1 ca^ care Cafka Care atai 
*fta i ^ft** carea aa«uat*a\a *i^*i ai 
«f*1 CM *ta faca'G 451 ca^a «1^«J >TfaX 
mi ft atare atre i 

^5^ ^rea «r«ft=r , «rt«ta , w ^tcaa ataja 
*<#a swatf-t i in-faare Bfqfaa’s afe^ta 
5¥? reaa Cat I fa* VIM -St^WI tfUftH 
'sitm *wi ^farei i 'sitcnl Stw' 
a re fa, *fo*ta «ifare 4c*fa ®Ptrea fcafwj(< 
*iw fea^*i faa^a asa srere l 
a^a spfrea fas?i«i, ^c^ia *i^«fia f^^a^ia 


^ lira jj^bt fw?i sii I *\W 

m:»ii iii^ *if?i?^5j i ^ca ^ra *& ^»n 

ca^a « asf l«i i *fftaa 

^na ^»a ^ca c^t^i ?ca tt^tw i 

cwa srr^c^ ^af«a aqfa inaf at*f 
^^a ^c«i f^*i i ^ cffffQ awl ^f^^ta 
^ n^fsr 5ft»r i ^ffsitc^a 5*ita ^1 ca* 
caa 5 ^ ^ft^caa awt ’i^a ?caca at?caa 
M'5 #1caa i 

aqc® ^taai >rMa 5 r^: ^far 
<yfVa^a $*tf?rawa an 

faiac^ ®ta ^fata « at^R ai 
cac^ ^ta *it« »Faw ^ta ^t?ta « ^faia 
^atafa ina^ ata aw ai^ ®ta cnw 
fa^% i ’jfaa^a caftan a 
3T*?ia f-iqf^ata atai 'saiSa n«ta^i 

cat^tajS 5fa-i atl»i; fa* ^a atar ^t5-wa 
afawa acajl at^a q ^caa fa&aa « 
as^ar ^lata* i atl&a ^a caaa waj 
#1a ata c^aa^ ^a aw ^ ^cae 
'sicaa 1 ca^?'Qt« '«i^a^'f i 4 i t ata a^ra i 
mai inasfataf ^faastc^ fa^ai?^ •« c^ta^i 
^ca, ^sifaca' a^tfa ^ca af^^tc^ 

^^a a^ca i wax aa?taa ^tat^ « ^at«i 
afaasfa acaT aR ^:a i <!oa aF^sa 5 ^ 
ati?r«wa atld?tc®ra:af «r«j^«tca 
c«rt!8a *t^a ate® nfa e ra ^ea’ a^fa 
aftc§tc^aaig® >tfa afa ^ea i 

^f?caa >iesf atfi>a caN ^^ex* fa fa® i 
ifacaa a»i a^r * ate®a *i*tw atf&a a? ate5 
5w ata iaa* a^l^a fajita *la 

atax a 5 !^ a?H a?ea i ^faa^l ^flae^F ^tata, 
*rt 5 ta 'g a>r af5X aFca, ^faatra 
^faaffc 5 ? faf cn i feficaa arai-nt^i ma^ 
a^waa *t^aa a^ atf5a aa’t^i * 





if % *tti, rel Ntf6r® kmtre 

#*ttwi 

«to* vrstre 4 t«nr qfre* to *rtenr 
to tfwraw *rto^fcr to re*i 4«* c 3 ^ 
to toi to# safari i wtito *it*rpr 
s^rew *re ^tm *rt*r * toft jr^i 
fare vrc i wt^w tot *it*fcwa* wu 
*ft«wi iti *n i ivttoftw my 4i*r 4t* 
wtl'e tototo *ifajR* ^c*fj tore 
un W9\ ^ti *n i tow tot itorwi 

$TOt% Tpftfl ’TfatOT 4f* Wtp TOT nt 1 !- 
<TO vri Tbr *il i 4| ^ vtftn ft* 
faw^re* *rre wto <$to to ci»i i 
wt^re ’sftwm feTOft yppr hnft 
TOi; TOtotanr my aftetsfa 4to 
mi «j<»tto to^totw um toi i 
crorctai ^rtfa* ^ttow wto 4tto 
mm feftr , «Tt^tc^w §<tw «iffa fa'®* 8 !®! 
*re TOl1 

tow tot 4to ctow wi-artir wto 
wt«n cw*ra <n#i >prei, vwi afto* «n**t 
4#1 W1 «rixw i wtow wfyw Wfifol 
wfa ^totow wfajiita «ic*w 
^tow, to ^rctstfa* nfiwi vi tow 
*wj to wHtf « to wtlcw sre are *rtw, 
<dwto retofa >ot to *fa*rei stto 
o^re *rtcw1 nw 4totw wrotw my 
*IW^fa * m *TtW*t*WtW Wtftll 4tfi* 
^5tCW TOW 409^51 vto CTO1 I 

nw to «p ant nfaTO vi c^ are 
ato are *rta *n i 
to 4% crown fate *rtotre*T- 
wffo *ffft W<fc*!W Wife* TOV I TO 
wtai *rre 4| wtfS ^revto wi 
vin 4ftw ctow c4tfs*r rere to *rRto 


TOCTtfin ato 9ii »<fl sftrti 
*wto atotov»t ftw^iii w 
*rrl^faf*i^l5^ *f*rt"f ^ 
vrN wcv top ^•rtro ^ TOTOr tow 
*IJTO 4£TO «tC¥ cwtd?^ 

^rt^t^j *n i 

tfMta 4roww to 3 ! Ftnte'e ^s?kTO 
TO, ^J^TOW 4t%? TO 

«fltwro<i ^ 5t£*f?r m*\ «rto 'srto 
491 m*\ TOPtlW *TO*f» 9! I 

<4 5t*r t5 ^ to cto itrot* 9^ 
*ftn, my wtCTW 

*frfi i 

^tlJTOW Bl*I WtTO 4t*frj TO ^^13 
yr*r^i 1Ttww «m >« nffca 

9c?i <*&$ 5ft55f i\ c^l*i -%ys* 4t^fl ^r»T<5r 
ac?? ^*nr <im 5fn i to <re Ftn 
«rtoi ft ftww *m, 

>5t tom i to «rto ^^pnr toj 
c*r it\ wfcF. Ftn Fftcn Fft*w *1*11*! 
w ?to^ stm 4«r^ 5R toftoii 
to 4>ft *rlf ^ to to w *ni 

^www Ftn ’r? ^c« 

WtPN ^fTOtBj*! TO$ TO to^ TO 

7 ^i 4ft, ^fwi Ftiww strew 
TO TOW* 45*3 bM *n **re ?C4—^tCWW 
<1)1 tofw ’RDtw ?«n fs«i wfwre “4f«- 
ft^i 4¥ fts 4atn **i 

wtw *n i 

«Tkww fc*w wt^w *\izm *wvsf ^totfB 
toi ^taw wftft ^t9!*l. to *?to 
ttwi «rftwti 5 *sftoi ft« wtijr to 
ail to# 4Wto «'4^n«tr5r §fic*ra— 
an tr 4ftw TOtota cwtn mi 
<rtre i 





[ >va a*, *a nwi 


fecwa nai fcscf ca, fefos-cateai 
aear c?tcatran atan ca a*ttfl3 aeaef, ®ta 
*a®1 fa®Saa I 4^H fcfwfc CSFttatfan 
fftfas ntfsw atga-sena at<a «tt- 
^®t$® « gfeata arena aeat atntafa* caw 
ntaa ®ea a#ai srt^Mr at® fc^ai nse® 
atcs i at® fefta caaa faena «rcat®?ca 
axafta nra, reaal *rafa& aptan a*xa nta 
nsata my fae3?a seal atsret'Sta ae® 
cntcm g?wK ®rtffc** my nstf spta- 
wnasca fnns alia fcaa fa^a nae$ 
fi I <ntat* ^fewa sr® n<e«sc*f* afsntea 
*afire*R atgasen afasjn* fa i naar afta- 
Wia «a| 'nfaena sretnarcn tff*l assess 
fsi fastens nc«r ca artfa vst^nwfl® 
•ffa^iv aa, ^1 atgjrcsen faea a Mr I ^®tta 
atga^en 'nfne^a ® at$a ®t^®rat^c®i 
nftatnn® ntaT afo® f* i 

ntcaa nfacacna ®w sfB fcntata atm 
&8tn « mtwtvi 4e?a «rata fcvr stfi 
ntfna apteaa nfamtacnr my ca nfo 
-sreatara, ^ta nanfet^ 'ntncf ai 

neatrotea ft caea i nero aea atari ?aata 
ca, <?faafa ®rl®mVi ®tn ® ntfaa aga 
nfa® <®tn nal gnn; f<r caea n® I sfteaa 
«rtenta « «t*r argeif «a*fci atff? * 
wtanafa far ®rftf i f eta ntente® srfwtvr 
sftafafea at n"ntaa * artsta «wprctn 
ae* i feta &sfen nfa ^ faata«i area I 
fcflcga ffenra 'nacatgncga my artenta aj 
fen's fcntn masft «reat^a i 

afteaa tasfasi a^ataeaa nc® ca 
'®t®j®a‘h ^tata nfea srestna, ®i ft cnea 
*rtnfaa®tea fefiewa aesTnfrnfai «ft%- 
ipn ^a an §fscaa atajea^ nt® aea i 


ca ^flcaa a^atnt^a atf tootwi w ai ani 
feacf, 'sta nc^’^a «rte»n 'S fe^t*r ^a« 
sreatna i <*& ^ta ^flw cataa ^ea fcanw 
ateara aw aes atca I <a^ at® «rt%«i 
<tf*»i ®aen cae^a acaj ca foa-atatafa® fapai 
®cn, asters nf5n aieaa m^fn c®c® farca 
^rea’FlT® nw aieaa ^r^e^ nfaa® fa i ^a 
aren aate«fa aeai ^faff® ^ta f» ^a i 
<js| faif® ^ral #tcaa n®*i ^afff afva 
^an i 

^teaa afaeaea mta <n®}5 , nf9 afe 
fa$ata i ^a ^nfareaa ®al 'ntaai atal ^cn 
atl i fan ^teaa «r%eaa ^aa <aa 

ca\fna «rtef i •fPrata faeaa 
ataitaa"*! c^c^a afea ^aa ft^a aeal 
nan sPtcaa ^aff® aia fafa^ feaef, ®ta 
fasaa s a^a'a^i, ^aa fa a'S' aatna, tta- 
fapai « ntafaa ^pai a<s ^a atai «r®tatff^ i 
arean«i 'nfan ai 'ann ^a^ta’aa 
ataTtaa^ cvea aifai atarMw'ifta 'nafta 
atfaa al^atn atn ’aae^s ataca faal, 
'naai atn aae^ ataen's ^teaa bfffa s 
atafaa fa?ata?ita afaafn® fea atca faai, 
4 $ aaen ^aeai a^a ^®a casai ana as i 
®ea aftataafea ca nan ataaafat >a-a<® 
c^rfa® fcacfa, ®tcaa < nfwa®t s atatfaa 
^a®tfaa aaVl-caea ntai cacf ca, atail- 
f<f*lffa maftfs atfesa aw atfaa fapai- 
anta a 6 *?? a’ataa anil ana i "na® ca 
nan ajf® 5 aftatca cafa® feaefa, ^tai 
nacn^ aaen ?Katn aea 

faeaa fan"i ata feaefa ^ ^teaa 
aftata ^aa« %a ca^l ?Katn ftfft fa fa i 

'ii-a^® , ntaai ai caanta, ®tw *afe 
fea §eicn ca, nteaa afaeaa ®tw aea» 



ctonrft, ] «rti|-c*tCT? vtW* - 


arfaatwn* ma *c£ ft i Tft * 
*tm«t? affat* fljrs *ta: a$a Wta n^ata 
m® mat*, fa* aTtatattaa ntaj ca a*^aa 
^fM9n W1 TOTCI, Si n**i ’ta’Sta 
natata ma «?tm* $s* cw §assa 
faa^taa mn <$fnta fata «>w i jtna 


faatfta Wfa»t* *at*1 aftaPF «fta* **a 
5^pf Tljto *t« *ta W C* ***! 
wta* «ra?*nstta nntata ma i c*n *ai 
aatsi m ata *«rri fgwriPP, wf nfata-r 
stt* m *acs *rtc* fa, as<, att* atta *rca 
«rim att* stta nataa c*rc=r fat* mat* i 


«ft%-cattaa srlata 

SMtfarct* wra*t* 


atataaa Strata «ft%-“f?tta Ca Jf? • 
catena ajfr aea sta aea j ata, ^>r«» ntfaans, 
^f-ratfc* fca^cajn, nfa«ateanfal3n * 
«wtw catn ’tfntatacna nfaffcs i cartel 
^?fhr can, njrcaa mnai «w ma? a?n 
?#eatn* sttatena ^lawe*! ncfr aen «rtai 
cne* i 

*taeatn n"ne# «rttfa* ncaan >&• 
atotarappmu <aa* ^ten c$fa atacatnfa 
w atseaa nftea sreaena ** si*j 
wi >&»«-«»ir jfffsj atm nrnanta rnn 
^ratfns *a ca, cat%a as§ catnftesta afro i 
st*t$1 cat%a nnta estates* «at* nt*ai 
ata i c?ta ajtf>faai ca ^ catena ^aai ma 
m, st* catan at* i at*a *t*i *w ^ea? 
«rt%f nafta^ ^ catn abates ntea i ^ratas: 
ataeaa fcnea^ catena ?rtaFnisi nifN 
**1 *a i >»as men ate? * cnafa caatcna 
ca, f^fi asm aeaj strata **teai * 
at*tiai at* i ata ata «at a^a ana cat? *rta 
m ^nfa ski awl <ma?&i aia ata 
c^ta f*r$a natea ^fcan a*?rtcn catn 
a^stea *r^h *rta i s »«* nten «i afipr 


* at^n at^caa ^arstf^a mz* I5nfaa 
ata^F <af f^ca artfas aaata na sta fcnea 
Ftacat^aas* *nnta csmfa «taf^s st^atnea 
at^tes nn'a ^ i ^a w ataraa as 
j^rata *rt% faca nfta'ta 
ja aeni i ^tai cnacna ca, st^atn ^ta^cna 
a*cn at^c^tc^tcn fffata ^caaf nfaa^a 
nc^c^, <eratas: «sprfa Pnrta sms i cnatea 
a? fa^atnfafn^ , «rcaaf'®fn faat^ ca^ta 
ai c^tanalta ?cac^ I ^*fan ^rfa* 
a^c^ a^ a^aen 4 $ fa&fanrtnafaa near ^a^ 
c^ftefetsttarcaa ca^ta c?ta ^sa*fn 
a^a aacna nfai cam attar i m ^tnsta 
caca^ 'sita *av affn^tca ^ caata cat^ ^9 
^tn^tta ^tatafas ^ata* nfaa^a^fn 
aatastca a&re I atataa ^atatfats *rata 
<s$ natol sen i atmaa qfc'fa aftataart* 
«a| stlatacaf at^ttai ata i atgena attara 
f^staa 4fnfnfnatca* ^ natarta vttatfra 
'«r%c , ?a «rati *rt*ai enn i *fta ^ca^ 
aria qftaa sms m* atstcai ^rsa ?a i 
«a^ naint*f^a gjij ca, ^taa atatcaj 
sttatat 3 ? caatafefacs at^ttai enn *fla^ 



t , TO TO«J1 


tit* « from 

«rt%* “fate* TOi ft* *ftro wl 


«t»r Tfe to fi^i to* c*t%* wta c^t=r 

(Immunity) Tfe TO froi, «1 

wfal tow i Tfaft fir nfifitfl di<F c«t^? 
«• wfips Tjtlfof® fnw afit fMw 
<i *a wHN cflW firafira toct ntw, c^r 
firaw ff| wfa sits toi croi fTfintfecro 
W CTO TO TOTTfil stfTO* few nifati 
to c*f^n croi a, ww* rw wlaft *i ^ 
Wlafir Wwnr to wt Titifof® fin! 
flfel TOTOTOTTOffe *tTO* *W TW 
®tl*fiT WTO TO «-*» fifCTO TOj|' SffS 5 

Wlsttro fiTtw* to <to n c«f*i i srtro* 
:tot cw *w c*® TfrTO wfl ^1 «tw 
to, ditw'e w® i «w ** fro nfa c$fa 
c*r«n ctoii wt?r wffci ntw »->• fiw 
Ttw* w TO ^?i cw toi i *-« wt* 
to <4zw ?tto* m wlTO «rffewtw 
TTtifoffe* tofts wtfir^® w i TO* it?i 
*9 WW *ftW diw %*1 CTO1 TO fir I 
TOTS d|T StTO* S^ cm? Wist 3 ! Tt* 
4T *tTO* sra wwra TO CTO TO cs, 
WlsttTO T3TO-«TO*!J TO: to qtPi, 
far sc* TJtlfesf® tI&* toi fitis TO*n; 

wffc «s| Wc* wlTOr *jtffefwi- 
sfer cstcn wtrfirtw w csttTO Warn 
arfrofi si wwi ^ffe 35 tsct w i 
TO TO3 *J*TO* TtlstCTO WfiTO 
si sfa w to* » fro TO* TO * wt* 

cwtir fin firs «tlTO to cm i firi 

w TO t*s wswrsi wrrt sltqi i 
m\ ^rtm. dil »r^ «r«rf^r fec^j 
fiw csttw btf\ wii fin fw 
wtcn WTOW ^CJTC’fl CTOTO w, 
Ijwtil 'o fltfiwti 4| «nt»r to 


fciti di^ %| di| «rt^fnc=T5 «rp «wffe?r 

vc*i ftn nt*r *rfir«*itcwifel5cw ^ «ffi 

?ni i 

»<M si WWW |si?W8!1 

csitw cv few ^cfe, fiw fifiw ofcn w 
TOW1 W I >ITOfl TOW "»pft fa cm 
cm? firs di^jj «r*h ?cw c 5 ?, cwntft 
*itc>f wfir^-nPB 5 ! faw wrttlwl cmftv 
di| to wt*r c?«n i ntwl 
cwt« di| «t»r *itsl fk=r fffew nc^ i 
Isijpwi «fl«tw« fiww di| csr, di| crtcm 
^fcw^ diprc®fjfc^^ *r« diw 
TO.'^fi TO <TOtCS? wt|«t»r 
*wtffclffe WT dl^fc?!^ fltw w i 

cm\ to w, sr^wfii «tl«t*r *itro^ 
■rit? c«f^ c^f%c^ wfsr Iw «rt%* cm^ 
Wan ntw i ^ tow di| w art 4 !* 
■rftw «tw« *1^*1 «ni ^ii s’NCTi-t 
*(JFTO?I sreTO fesncwTO ^hroi ^TO TO1 
Wt^l ft»I sitfe, fll TOtl ’Ttc^l? 
^far*f*l 99 TOfl^f f% sn, ^ nW tit fir i 
Btsrc?»r cm? di| cTOf tot TO*r! 
nT'sr difinii nru to i TOtd* *rw w 
«rtc^jT c?ft c*r:*r di| c^fcnT «TTf-r cm ^hr 
fii nfro « ^ffi 5 *! WfiPTi, TtwfiTtsr 
<srt^2r«itjr toi, Ttlfirn t f&Pit?w« 
^qtl-WtCSl dis 4CTtn srcl I WTOcfeT ’fit 
cm? ^ ^rot:| to 

^fCTtn 9? W I TTOU ^TO5 csf CTfsr TlXTf 
d!9 wfa ntw I TO CTTtCif « « 
Wrt ffltCTO TOTOfe (CTTT TTO) ^1 
CTOtWWlT TOTOM ^?m? sttCT (WTO 

=5cq, finwTO) wfesrtw di| crtcTOT firfir 
TO TO TO T?TO TITO TtC^ I 

«llTOr c?U m fefe^fi sFjtWi 





c w rift >»«•* i 

to f*ai, ft faro f*i w? TOw* 
afwta ataai tot fat* 1 1 cat* 

>itc*i fjfti ■ffttaa 4***a *Tt*rta 
4*15 fana *t<5fa *tfcHppi toi fcvnr 
9* aw arfai fa i to TO 1 cw c*u wfltfl’ 

aw ■rJtaro wfat* TOt9*9 I3i5at9 

*H to i aacnttaa art. M*ca* to 49* 
sjttsa ^arafas 4$ 5*9 afct* caai at9 i 
>aa* 9ftc*n *19 4$ fiam to* a$a 
TOW *tfa*ta 99 i TO1 cto $TO9 

ftfewPni C9t*1 TO*^fa *t$9fta9 to 

*rtca 14$ =99 *fatpra «r*f* TOata 
®zw to* t$ nttoi 4§ >ro to i *tat* 
atlcaiTOftna TOftaT aa 
<»tt9tca9 afa, TOs* l*rff»hr aac* to* 
9$a aa9 ntsai at* i 4^ aa *ttat>r 
atatai*: 4* «rt% cac* to «rt%re waa 

*91 919 91 I TOt9 9t5C99 fS^9t5 cto^ 

5ta «rtfta <s*t<5 it^t*fl *ffi *fta i atai 
*t*to ajtffrfiwtt* caaa Cafaa -tfta cat* 
aura to ffa araw afc * afa<5 to 
*tt*a an ^tsa?«i9ita wtai ata 4a<, 
*tc*a «r*f* fttfai *91 ata, TO<8<5 
4ft%-<TT9 C9t* fafe* TO* mz* c<59fa 
®TO <$ « 9fa<5 *5t9 C*fat* *18* 
TOsta’ ata 14$ w »rr*r caiaafa toi 

*99t9 *19 *«lt**1 *tf*I C5tC*, <*fla1*Cl 49 n 
^ itaJtfatttaiTOttn *tat*fta natoi *9i 
TO «rt9 fajfrftf** 9lt*lt9 9W ?tf*C9C9 I 
*fa|* >r<aiTO9 Wf*»T8 C9$ <®tC9 affal 

*91 9C9CW « 9C®9 I 4t<5 «lt* 4^ C9, «HRt* 
<3ptfa<5 mu? %TOt*9 9tf^C9 '®t9 TO 
^C9 *19*1*1 591C^5 ntC9 I ^*9t^ <T95 «lf* 
'*B^?9I ■srrsj* *rfl*t9 '9* 91 «9*tf9* 
^f9« fift%C* (ftTO*S *fa£99 3JffT*t=T 
«it%t*) C9tc»f9 *t*r **^ e rr *9?^ w sn 91 


«tr* c*fC9 crocks *9 ^11 fWti*:» f%f^w 
<5*9 c*t^ c*ts^ C9t»r vam **c* *?, 
<51 ^* TOl *19 I *t9t9 *tf9<5 £ft*fr 
C9t»t^*tlC* *t*l *tC9 4*tf9<5 TO <Bt9 

c>i\fffT* f*9t:* c*t* c*fa c*:«9 cnt*iH *C9 
C9ft?l9tC»19 *18 TO I |fa? *t*5tW <51 99 =11 I 

*tl9t* «rflkTO *t*i earn *H*9c*i'e 

fBfe*Jt9 *$9 ^tft99*1 5{^9Jt9 m I 45 TOT 
TO* *ft^5 9:*! f»|fct*fi51, "lftC95 srNl 
*tw >rtc#rs;i 45^ >rtc#t9i, *t>r 49^ 
f^9 H9\C5 C9tn ^*1t95T TO <9 9t5|t99 
TO* *Itf9* *f*9 *t9*l 99 I «^4^ *f9C*f| 
4t f9TO 9? ?1C99*I1 *91 9C9f9 I 9jft$9 ?3}- 
«srf*C<$ *tfSlC9t9l9 *91 ««b- TO CTOl 
TO1 *ftl I 9*^ ®rf^rt9 f*f 4$ C9t»f 9^ 
91 I 

^9*1tf*<5 TO1 *1©9 (fRF, c«*1, 99CTO, 
^9) 49^ 9t9C99 »f9^J9 njtPffTOI 9t9* 
C9 f5^9t9 CW1 9t9, <51 «1t9 «1C^T* C*:a|^ 
^t^5t>r C s ll* <9t<® I 49 «tf3R*l 1>A « 9C99 
f^TO^ 4199 9tfc I 4^ CT(.*t TO 9 ! *Jt*fl9 
91 *tfet9t9 §9.nf* 9F5 *ftC9l C59f*T 
*t|9t* ^99 91*5* f 9 l^f*f99l *18 *C9, <5tt 
'8fl9t9 $\~¥ TO9 TO *Jt9ft9 &V19 
*9C<5 *1tC9 I 

|^9t9 91 *Jt^t9i3T^ <5*C*t9 4 <5 

C9C<? 9t9 C9, <®t9 f®<59 C9t* 
«t^9t>TC* C99 *19 C9^9l *1^9 99 I <5^9 C*t9 
C*f9{8 CTO C*t9 4ft%9 f9:-l9 <5*t<5 TOf*T 
C9^1 nf99tC*l ^C9 * <519 a*f we* 

C*(%,f*feC9f9 >Tt*tC9ri TO*^1 
f9C-rtf9<5 TOtn <®t:* C99 *91 9t9l 

^ *t 9 IBtW9 >lf9tWT* 4^ *t* *91 ^93? I 

TOta ^rT 9 i$t*rt^ai r tr*lc*f9 TOftaj <5tc*9 

TOta * TO<59 ^^tc* 9t*n ata 49* 

c^%* CB9919 ^f99l 99 I 



•tmwfc* catata as’sr 


fot r « W| 'S&jaa, *S>««8, sft^fal 
fta nfaattfas catata ’ta’tsfpis fareta 4 ! 
afcta i «$ fata ^8« srta cats 'jfaalre 
cstfc 8^8 ata ntastafas catata farsta 4 } 
afcttai swi i atfasi, wftafwi, fairi* 
* sfa wW cats^ ntaatafas nfers 
“ifeatai i*ta<B& ata «w wtrt, lift^hr 
awNs 5Tcwaf=it^r aa?, fefr*r 

'sjtfefas faarfteaa §*tas ©f: ©tai * 
cattail <jasta«rta nwt'f-fiwt^ atataa 
can 4$ ©ta©aa fs ca$ ataafa faft 4 ! 
sta fart* ntaatnfas sttaa afc a®J 
*f® *ttta ai ? ^taai faster sfa, ©ta© 
§s*l saw a? 4$ catai taat sat© 
ntat©i 1 «n sft»i cats cs a*f start* 
£a®tfas ©ta©fa 'sntfcfas 4at«ft sfa"ies 
wrt ataai satsa ; $tcs* sttsli asstat 
Srt ataatafas catai as * 3 ^ ©tae©a 
jf^StMa afa© srs *1 tarsi 1 

•rtaatafas catai a*it© «rtaai fs ^far ? 
naatll ai stes aw ? faa-^taa natt<a 
4$ atsa fact a^a twi cafc 1 a^a 
W*a w, ai atatafas faf^ata afara 
w w sat© *rtta, ©tes$ aw wt^i 
<*t *raat*ij© wtrt 4s{8 csaPta *trt11 4$ 
artta atatan©: ^Ii8 a«J—c«tt&a « 
fafc§a 1 c^rtfea aatats fa^r^atCt, a*ta fa^a 
©f^-faam s*n 1 4$ c^aftcaa B$fses 
fafsfe ssnta 4s ai 4stfas faisSa 
\ca ca^ta 1 4*1 aintars fa$Tvrtff 1 ataatfcs 


•rtfc saata mvr fcstsmsn aai at*, 
csvt* se<ra s^fsts caa s©s«f»! ars 
^ta carte's 1 wrfta « fa&ijta* 
Sjaata $ws]?taa ©a aaan 4$ sal 
f©a|5a ©a fawrf—fifc|a v**w>«, c^a 

^•••141 VQ ^WS^a o*o»«48b-«»| str'sl 

4slS Iws^caa ®a c^rt^a ai fa^caa 
'sraa 4ta ®twa 4s®ff, 

^ aaari aftcafl ntaatafas 'qsr 
a»iCM5 ^taai csa^i fa^^a « c^tkaa 
’rftPr® 'a^al ^far 1 4 ^ 'Q^caa <srrt 
4pr aatatwa ntHtata nfn^wta 4f&i 
fiatfe fauna ^ata ^a 1 ^taai wtfa 

^"f^fta '«w:aa cat’ia f =i 

a${i>a yftaf^fs 'esrtaa aata sa 1 Rfi 
4 ^ vsiftf ntaat^fas 's^raa c^ra 
'sifaai «ratft« sa, a^a 4 ! at^ac«FC3r caai 
ata ca, naat^a 'e^a 'Sta c«rtfea 'Q 
fa&jftaa »rfai(ii« ^apa sa 

sa 1 caaa, sa^faatcaa a^tfc aai 
atap 4a aasitl? esatea 4ffi» 

c«rt^a 'e 4sf8' fafe§a 1 4a 

ntaatnfa* «^a S'Qai v«on + 

^f^nca 5 ®ati>faai- 
caa *ftaatafas 'Q'aFa ^'osib, <ai«ft«. ai 
s«ai tfa^s, «ta csis •‘• 01 s a^ai 

4ra aai ss naatla ^sa-sHB (Mass 
defect) 1 4a ajtau swi ca, aaa 
C'Sftfea ^.fa^a fafa« sea nastta esapta 
?fia sea, ^aa' 'steaa cat^ ^eaa fss 



*mrot«rrc* CTOrt* »« 


*rfara *nt*fro to TOr w 
m 'Q nfa* TOti* flfaRtlB «rfa- 
fctfcpra fart® E = mc® 

wfB® TO TO¥ I ssn-artifo nf%^t*1 

"ffaFCT ^»I1 ** (Binding 

energy) I <*£ WJ-nfo® C¥3rfora Ttfifani 

*rfat*r fro^r to 1 c^f rcaplwr w- 
*lfe ^ *R, <?f$ C¥Srfa '5'3 
(Unstable) <rm TO fffel TO¥ 

aw cTO xriTt C¥9to rsTOifire 1 
cnf®TO, fcfcnPiTOf c^aiPfaTO 

TOWt** TO**! »w ®tw* ^-■•nfas 
w 1 *twfc «rt*foqf ®«rtn *1 farc 
«ffajTO TOi fintftwp to wwi- 
¥8 ^ cw?N to l 

^tw, oftfaF nfilTO^ 

to? TO*, *iTO <«* c*V»i £«? ¥® w 

¥¥ C*fc»W I 

fV% fajfl* «ftTO*I 15W Jfft*| 

*rtfR fatti\ to « §twR «wj to^ 
c*» ^TOftTO (*««) wt^ c*3?TO 
to wifo fro TOt 1 ® *3iTO, 
to ’tto?^ s-TOn TOT to tot 
^t5 si^sr ctWm c*ft >rc«r CTfiw TO»r 
*ii> 31 nfai <& 

Sfaltfifo TO TOTOfa* fiTOpr (Nuclear 

fission) <sm TOI TOTOfr* 

CTOt* «pi "ffa I 

t®CTf^rtPW 4$ ftstTO (Fission) 
«ffaTO® <53-aFfB *ffalfas 71 I 4^ <S 1 
*fal (mass loss) nf«»lt*l «ltf • >%, 
^fK > fTOftfTO ^®C«finitCTI inf 
fa^TO ^WWI W W, TO TO TO 
> ■arm wr *rfar® sntTO® to i 
A ifar •ffiffli •rwti, «rf® *• c*tf3 


towfa-cv^ r »rcwfc wR *«i TO 
®1 fa ft«J?l faFft^ ifal fa* 'fllcR 
snr 1 «ffaRti c* Pi^ 

«®tm U-^«b- 

•nwticrM m ffi tt^I 

'srar u-^'s® c^tftc^ *pitw 

^^{5 toi * *ffe 

^55 jf« 1 4^ 

V]^x5 «ftc* <J|!J^ tffpRtCl^ 

^ I 

iMsrfi CT®t 1 c?fci«. ^i^faFi f^'st^- 

53F ^ (Fissionable 

n*rt<jB? fsifwfc m (Critical mass) 

<tw «rntanr 1 ^ nfinti 

’f^ T S-?f«F ; 5 C*It*R frwtft* W 1 

«irttpni «(wrr *hcT ft'® 1 * u-^t 1 tfi 
cw ®«wfsrart-^««-w 
ar^ fiw *lt«l1 TOPTfir « 

<4$ ^tst'f ^jfrrfsraR ^1 

c«ttf 5 nt*i to 1 
cto flffetPuR ®wrt arew w *ltfl- 

^tnft¥ ‘ffi'c 3 ? fife* *tw 

fl^It^ii ( Reactor ) I 

^sitw TOrw far finnt®n 
^tui vR^hr «trt^ ^tfar 
^nt5*nt5f ®t: TOl > S44} ifcfri-W 
irrtf 4 ¥ «m 

¥C? 5 T 1 «rtn »c^tiS ^t¥i TOrsn 
c 7 ! ftrmtfl® vrtwi tow. 
®tc® tf^fatwrr W? 

f^wt'Jrm 1 w TOi <rtf «-s® ♦ftn*rr*rPr¥ 

cTOI ^trTt ¥ni TOM ftTO« 

»A¥® aifrtfan ^ 







wm! i owrtw «t 
4¥ <T¥fot$ Jf t&tftsfa 

i,,lr *rtw sto ?rtf*f?ti ¥t? 

fifopr *«whft¥ firnthf «rfl*i in ftfa- 

** i 4*tn to* « fawtefrt* 

?K*f* I 

4*fg inn ¥?ii *nc* a, SN Ifo- 
^coj $S» fasjt^? ¥t*r*r ¥t«f— 

4)^15 *ft'61>t§-.S 'Q 'Bff jg arfal>tfc-4 | 'Bfgr 
^ TO* «f¥N—fowl *f|* *ftn| 

^ folS ntortnfro c*sr *ta* i 

^ ^TO-C^ TOlf ftffc, ¥tf¥¥, 
5 rt*?l^ *gf¥<-41 

fcratft¥ wf¥ c? *tca 

festro* «rtotf5r- 
^ ♦lt¥¥t e rf¥?F C?t*tt¥ ^Tst^** <$¥{3 

^ ^ ' «Nf*¥ m sir 

/ ¥N*r "ff^ft^ u*j«f=r ¥ft*« 

« «rft¥®3 fe^t* ^ 

(Hydrogen bomb) TO<® Jf*p* 

* t5C * i 4 * cm* ftafti-mfe 
am to frofai mwfni cm & 
*TC1> frot¥* 5ffarei (Fission), ¥rt* *t$ig?1- 
C'^’T C¥fajf¥ ?i>t$t$ Fusion *| 

'Sff^l i cro cm a, yrt to** stafS 
^OSftSR TOt^-TOfta* ^jfVC* if& 


*c* 4*ft fcfatt* n**t$-c*afa, $ *rfafa 
*oft m ftifo *c<* ¥t*w% i ^c¥ 

f*Ht* ^TOt* *t*1 *f¥N ¥*1 *?— 

4iH* -*> a He 4 +2 +1 e°+energy 

<*$ tot* 

«rts > c^tfS f®jFt c^rtfoaf® *N*t<it* 

'2fr¥t«F¥ I • f¥I 4| *Kjf*F (Fusion) $faFH 
cfl?F¥t¥ ¥rfW 11* fa* mm ¥1 53Ft¥TrS 
•tjnrt-js *s* Tft* <ro. <s$ c*i^:ipr¥ 
*nfa** *t*pifa* fcvr1 

4^«rfarctt TOt* stettsR 

C¥t¥1 «TO* 1* 1 <sc^5 4^15 

^Kfefiirt *nwti3i m 41 $ 

§ftf8?t*f *RRt^r C’Fsftos 1%n 

•iteii m 4¥fB f^PntPB ci$\n, 4?p{8 
* f^^fi “tfe 1 

iH 2 + ,H S -* s He 4 4-on 1 + energy 
4C® ®?i-apl5 5ft? 0 ’8% 1 4 ^ f%fa?¥tfB 
ibU'S cn ^5 ¥t*RW? I > c^tfB fatit 
PTf*k<st®) «rwt¥¥ *?, ¥i nt«n m 
4¥® 9 fi??t e rt?¥ c?w? f?r¥t? t i ?ri8ni 
??wt? stores c?rtts eve® *rr?*rt‘rf?¥ 
«t«n ¥tt^« ¥ta? 

in 1 ymi$ ¥rawt?r 1*1 ?ts, fi 
?w^¥ « tfs's 

C¥t¥l I 



a*aa 

cat*t-f§f%««»ri« swftw c*s?fsj '•rfa’rttftr’iir «ww 


f&favfl-faarfca c^affes 
srtatc’ta ^Tt’Tt^fS ^ 3t*i i sfarc 
SntCT 4W« <£$ nvNfe «W3 3faaWE3 
srcatn *ai *wfi*\ atm «- a^a «rttm 
caff-frat^ « caW-fefaviti a^f§a 
arwtir fasrtaw w w«it ■ifrta ara 
fatttl* I C3tFfo »PW faPTM 4$ ^W1- 
cfetn stater nfaatrt caw-f&frvit* 
jftwss atat^f caft’te iittorft&N 
«mw *ai 3ta 3ft* i 

faajtta *i ntaattfa* ^a ^rf^tc^j 
faffc* natpfa 'sftotc^H ^s?i «ai 

m <fttf i <& w ca^faa* <tatE<a atntafa* 
, 55 s ft'8*l ^tC33 ^iftPTtC&tH C$1 
r «t^i astai «ftwi fafaaa a*ta 3twi 
C^tsj Catf:* C^Pf^ ^ftPTftfrh' <rt€5t^H 
*13 $ 33(5 mt3 cw c*ta f% nfaatci 
aC3E3, ^1 at$E3 C313S 3C513 ^3^31 ftaffl 
*31 3t3 I *f*»l Wltott&tPni 
9 ffiah<W atataft* tW^t 

*31 *t3 3Wt «cftprfE&N C3t»f-fi?tR 
'e catn-f&fa*>ati 37333 3E3 ^tE* I 

>j>eto JTtt*fc <333 caW-ftfa^at* 
'®lt^C J Ttlfet*f 3J35m 33 I ®tS ^3 *X$*\ 
a£a* C3t%3 m CWflfl 3 s aE3 s t3t J T‘' 0 * 

«mt*r *taa 1 ^retaftaa ^ 

3t#C*|fV5 *Jtf*IE?tffol fa3fa’3t*1C33 *f3at^ 
ffoteFra 3? aftOFl$W* at3tE3J 
3E3f**l I 

<®ta afata TT 3*3 TO >S8& Jffffl 


CTO «l«fft ft^hr 33t|JH JfaC3 3£3 *rfiWPl 
rtffr«-aitt Catt^H tet\ 31^5 3TO I cfo^a 
wts* cafse-^t^itckH TOattatca 

^atg wtcaa ^csTO m3 w foft 33 i 
>»8* jftc*i m^froi c?fa « fcti 

wafan ataattfa* faajtfo 

*C33 1 m3 «rffa*tW3 wt *fflWtr 

Cmajfoa *t3FrtE&t*t feVTfo* w 331 
faaitkaa TOattfa* ^tatcaa *rt3trt£ 
faf^a CTtof ^3tJ<3 C^fipr 
^ 3C3 3tw 

«w-fs»3tpi «iifafttfeft*ni «rnrtn Pr 

C3C® 3fC^ I ^®f3 <2f3t*l, 4^3t«l 

«ftt»ll3^t3^ «fl3f 3^C3 ^ 5ltC3a« C3 S I 
cafta C3t*t-f^wtc*r '■rtlPrf^H #z *t*r ^31 
3CTC3I «*t3 *W$ f3C3 «mt*T V31 3HC3 

wl53« C3^1 CWC , *13 3* C3t%3 fc*f£3 I 

lf^8 «Jt4tWl 33C33 WJ 'S^'Sf C3C^ «• W 
$fa SntTt^r f^f^a ofcn nitei 

W3i ^r^fa3t3 «•• fsf¥vii-«ff^- 
fctE3 ^ ^TC3tC?t3 a^ »lt^- 

fsftw 3cac^ art? >>••** I 
c«affg:3 «it^c»rrtfer*r 3^tw 3t^t3 
c*t%a C3t’f-ftf j f^ 5 ft3 aia^^s ft* i a^ft* 
«ffa c*f^3t^t3 «itE3, ca^ft-r 

c^s^fea ca'tat^* ^3^ c’ffaata 3caffl ^at 
^a i $$ c^3tart3 c^csa acar *ffa-"f’ 3E3E3 
afpFa ^atcl i ^ catsf ’Ttataa'®: 
aritanta catr’ta 3E3 3tt¥ I W-c* 
aritfn ataftai f^PFMi ca^stia 3E3 



** wm « rawro [ , ** 


9tt9, 4? •rcfere 4C99&1 C9t®ft9$ 
ffcf599l 991 5* I <flt« 3f99l 9£9« -arc** I 
C55ffaF9 4t&9tC&tt' 91 cafe* aft&9l- 
C&W ftf999t9 C9 <99^9 fc*tt9t9, <51 'jfafo 
ftf999i-f9®tc99 c’fcai i vst9 

491*1, 9^9tw c<59«rf9®ft99 cto 9t91 
99®1 99^9 & 53ffe9 ^91^99 4t9t9 
9 , *tt# 9t9i Uh? 'artatwi 

5TC 9tC9 I <4$ 49C5 >»*>* 9tC9 99tf991 
* fifefcrrfa, >»« 9ft9 3rr*rt9 « f®0Rt9 
<4|9\ >j>«1 * >»«*> 9tt9 9£5t9 4tHfffa5 
«lft9t*9l frfc99 991 &C99 991 C9t$ 4tt9 I 
95 9fil9t9 49 9$9 4t9t9 9**fC^'« 
95 495 5C5 I 

9t91 C9tn-fiUff:9 9t*t49t9 aftlt9ttff9 
4C9t9 991 59 I C9*H 9t$9t9® *1 994 ^ 
9^t5 9Jl59t9 C9N-f9WtC9, 994% 

9t<9tf9<Sl 99^1 9C9 C999t9 m$ C^fa^l 

9t9t9f99 941^9 
91 f99t9 9ffal 9C9 C99t9t9 WW '8lt999-i», 
C’5f^5pT5t9 f5fe%l3l « <59 f99)9m mW 
C9tf®9t9-*8 <4|5< 91>tf99t*|-89 49< 

f%fetf9 ; r-f9->^-9 9t*9tf9<31 C999t9 mW 

Cft9t*t>-«1 49^-4tr 919^ I <4)5^1 

C9t*$-^b- 49* ll59t9-3 # , *Tfetf-l9t9-^, 
C5t9t^», C9f99t9->^ 4<?fa C^f3F9 

C*ftf99 9?t«f 95 9t9t9I9 C9t9-f6%91 « 
C9frr-f9?tt9 9J9$<5 5C9 9tt9 I 

f&fa«. 5 n-f9®t 3 r 91^ 9ft <4W af9- 
f"f?99 C5R* C«aFf3F9 arfo9ftfet9 9J95t9 
991 5C9 9tt9 I fft-9tt99 ?Tt99‘ft9, <5?9- 
9'47 99tC9, <8fNt5l nf95tC99 9TNtC9, 
§I<5 99E*l9 ftaf fevtf9C9, "tC®9 9C9 9^99 
5*l^-n^59 &WPft5CT <4)9* 9t®95 

9W1 CW5%9 9J95t9 591 59 I 


*rafe f 5 ^ 59*1 9 J 9 Tt 9 9 T 59 99 t*l 9 
99 999 t 9 9 jtntt 9 C 54 fiPT 

arttc9t^fn ftw 5 tear 9t*rc*1 

4%9t9 C999 99$ 99, 9t9t45t9 
'««* 5fC995tf^ ^tCn *• C«ri5 8« f99 
^51 9t91 9t9 I 4CW9 5tC99 C5t9 ^t9^9T 
59 911 9ltc*[f95t9 ^J99^ 9tl9 <4)545t9 

59 4^91 ^9tf9^5 5«9t9 aj^ 9t®rk9 

f93FC99 UStW *1titC^5 9l 5t9 C9« I 

9^9tC9 4^919^59 9^9^ 5C®9 I 

<4199 9^ 5C9 9tt5 I 

f9«tf«fl) ^9T9t9 ®l?9f95t9-a* 

•9 

<419^ C9f95f9-b«i C9C5 J P4fo 
^^9t9C99 919*51 5nC5l 4tC9 <4$ 959 
5 ar9t9 1 S5 <995 4*ff95t9 ^959*1 f9C9 f5 
591 5C9, C9^ f59 <415 9 J 1 , 311 I 4* 959 
^959*1 ajgr 95T9 9C5 f9C9 9tC5 I 9&rft9 
^59^9 ^HWt9 C99C9^ftc<® <41199 ^95 
599t9 9J991 5C9C5 ^99 <£$ 959 'aft^ 3 T^9 
99n^ 9 <8lt95tQ9H5tSr f9^TV-tfe 9999^59 
*Stl$ 9J95^5 5£ b 5 I ^9 C959 <4)C4t9 5t^tl^ 
<4)5f6 99'f3F9 4t95t«9l 9«9 9C9C5 I 

<41^ C93ft5 f^69 959 9C9 ^H^tail, 9tl? 
5t*T, 9t\9 9f^9 9taf1 « f?5 9"^# ^9T 
9999t5 5M ®lt9C5 I 4f« 9^1 ai59 

<nt C53r(S ►•• 9t^9 ^99^ <415fS C5tar 
<4l| 959 ^®9I 9999t5 59C5I 
airtc9ftfeH *fr9prit9-a« C9E5 4t4 
9t5tl9J <41^ C59fS 5t^9C9T5 I 
C«3ffig:9 4t^C9tt»tC99 4C9f9, C595 
« 5ft-f9Wt9 <4199 flH9 C5C31 f?9 f99^ 
C9C^ 9U*fl ait5^lf«5 *^5911^9 "ffe 

9^ fccSJtcn <4199 <415 95® 9tl9^C59 

95l9tfn^t9« <4)5 <2R5tC99 C931 <5C9^ 

49tffa 55*5 I 





tfarctifc 3 




ferera <wca ’j’tm ^ww 


iif*i ?&i\zii *it* «rjf»- 
fast^Vra 4 * faat^ta 

^ *31 *w i tawfcfaf 

ontfac* *(r*tt 3 <p citfr «w w* if*i 
^ **3t* 4* w**(< *rmn fat* 
^tpr fcfai 3Tt<j3> «rtt!*i i fawtffal 4Wfl 
<£ fa-t* ^tftfwi ^t* frortf* 
|pw 5 f*w i «rt* w-fawfatai 

41 ift fasti* “qfaaFtfafat^tsfatw” i 
^\\ c*t* fafrm fs «rfa*nt* *rt*« 

*j\f 119\ 3^1 *S3t* CCfcl *31 ItStI 4$ 
ISfiB* *«J i 

C*t* fafa*C* ’$3 Vf C**t3 CB^m 

< 4 ^ fatfe *** 1^1 <awi $Tt*fa&s ^tfaitcsa 
*tq I Slftfal* «ft*tC* cm ftf, W* 
C3*H$ *.H\ I 'Slfal 43 *tfW*5tS 

fafet* t5^ w—w «rc*wfa^ 
*$ *t^tsr ts^< c* *t®r *ts, ijiftfafess 
c*fc *fa *t* i 4$ ijifafa&s fat*^ 

*£<? jjjfafala c^fae i 4$ c*fa««fa 
4 *$ fairtraifca stnnt cizi ^t*rctsi *i * 
W* »rt*rt! faf «Tft i T*% *faaptfafat*- 
5Tsftwrc*s 11^1 *i*fare c* 3*t*3 
cafe's *si w *w, ^t* $*wtw 
lizzzi ’$3 « **tBt* itn 
c*sis as* famtifa *w it* i 

*faaFtfafa'C*Bt3 *i*ifaa AtH! <W 1 
*faaFt’[tfafe i <*>t* *TMP5 *tfafr« 
c*fe c*fc 3t®i Ifti* l 4$ 4V ci, 
4i* itft cstt«r ciift *t* *i i faf !tw 

fa ft*, 4Z3i 4*|B$ $it*fa&3, $ti*tvs s , 

ITfaffato, afabl 41\ 11 *J*lt* 

nfactf *j*i« v& *ttw; <4 *f*«ft 


fafas its ci *ti *zi, 4*fB*tar «iftwi- 

Jftfafc C*fa *tl *Z1 Iftfl ^sfalts 

fasTfa* *rfitc=n 

toififirw 4 *izv •rtc!; 

«r«T5 ffsfa® <t^f%3T CUC* *H W5 
^tt^CaFf’Tlfa^ 411 *]*f *n, !tw 

3F^ 11 *\ I 

*^S*^fl >Ttfa^ «*{8 *rt! §*ftwfa 
fawnfe! *w* ««ft v\*Ui 5 rt«rft«r®: 
C’fi’ifa^tfei sifatfl ¥51 4wwi ^**13 
JTtfa^4*p|5 faftBpni ftm fcn* vrtian 
i\i i 4| fai\z* vn-!i i 

C*t§ *ptl lift ^CTI 41 ^rft, Vffa 41 
cn *t«H 4* ^fas 1 f®rfa *ft«l * 'st’t l 

( 4* ftftfSfottCT 4t* Tt ) I 

^fajBwtn^ «c^n ife*\ 

4$ 1*1 *ar ^zi*ft fror 

11ZK1 *$3 *Z1Z* I 

«trt arK *i« 

'aitffa i Bar *rfww ^cai ^vH- 
’7l‘c s r ztin'S 4$ ?ai ^ore! i 

sotn nafai *i\ 4i\ fycb nafafatd fap 
^Tfa?i ntc« « nt*ft 

«iRnf^ftCT wftfa faipfal *iz® 

*itzi, <®ti *tc&* ^{5 «rwtaF^a i 

^itOTftfftl «ap *lt3f ^ i 
4$ *Jt^ «• 11$fo !tt*P !tZ* I Vfo 
affaj 8 <4? afarf!^ W * 

^^‘itC’T !TtWI1 «TBfal^ ^tc^, ^5fa 

5»Hta c^fa ^ eft? ' >o ci*h 'stlt, 
^t!tn ciz* sta trt ^?i «|i §na 
1 !1 C^ fapv-’lfaf >£mf*pr I 



eit* « tofa (a*, 


5fata W«TW 0)af|5 a$a acswa 
cassta «rte* aj £«taa ^eac* fafelac^a 
ctffc cac*a crfa artofwtn cart-aifh 
oils faata strata ca'tai tfcatBrafa «rtfaata i 

f*ftfc *)aft 15 caista c#a* 

^ C«Tfa$ CTOta-attffa aaja^ faafoa 
*raa a*ca ftim «ra*ta ^arc* 

fvita5t»IWMt aaf3 a^t^l ?ca i 
<«rt«Ffa « 'esrcaa fa* cac* oijg 
ae®t»ia ata oi*-whH l om «wa Ntar 
>a ntfe'O i «ita oij5 **fafci> iff® ^=r- 
j$ wtrrt aa*i *ca i 

oil ^*3 atfal'sfa foat *aata aaa 
'etaa , ta'®fare mw. atatafa* *ratctfa 
vntir atoi *a i ^tana af$a faq ai 
< Bif%*ii *it«»ii ^tea*! to oi®f5i?r §na 
JTtfala *tn ca«ai w i ««*cqfl *« •,•••15 
atea fa?ie* fena &aa atai 


«J ^at?*fRa Tfai oi*f5 ntwa ’to 
«ja» ?ea i 

• asSatca tofa* l:*l*lffa^ 4ttf ’jaftfa 
to*w to atoH ^fip-tofpra 
*fc«fa aja$« *ea ate* I *ato *tt«r 
aja^tcaa ®rc^ 3$a nfaatti >rtf*& 
fc^atoa ^irs *;>*« to»i |vatt| 
W toatatlB catal *a i a| toatto 
teat a^s a$a oi* aacaa *P*t8fcttaa to 5 ** 
»vt»rtt=n *ea i «a| a^a *Hfclta «tfo 
cac*t*s o c*tii> |§ft5 ««ia fato *are 
ntaca i 

a?te* faatat <sfa$at% *acfa : 

“5to&a «)tfaatcaa arc*t cafes oiaa 
tota nt*cfr to cncat^ i atotfafacaeta 
attoa wtn c*it cafes:* ^aFtor tota 
catstcaa a:ax| atai atca i” 


*fa#tfas5l 

TOR cwato 


TOWtcar atai ^fa*tfifatc*a 
toa $*ia fe&flta, «tc?a natartoft 
ai iwff toTta a*ai ?a i 

«gpfa3F’tts5'e oil aac*ia ^a ^tif, atai 
^mcaa atc^a ^tcaa ^na fa#a 

a^ia i oia a'cq ata ^aa ^i^a *ai aa, 
«ta atfa^ aa, ca fa#a a>:a 

c 7\ »it^ata *a i ewmfa ^taca^ c*rta* 
(Host) ai 'arfafaat^l a»ii ?a oia^ fa€ta 
^aj5caf aa^tat a*il aa I o)| ^tca oj^fS 
«^aa fe*fa fa^a ^ca ow 'sta apf^5 »ftaa 


area a»ta oi«pf5 wlcaa dee atarata ca ■sffaFal, 
^tcar| aasTtat^i a»n *a i ^ta *\*w 
na^tftl 'srcaa 5 ?^ 4f%a wf« i ^ta aw 
^tata c«rtc^tc^tai ai aTtnli faffa 

(Piaty helminthes), fapfa (Nemathel 

miuthes), afai*ia «ft% (Arthropoda) 
l^rtf? *fda (Phylum) acaj| ca^t •ra^tat 
afe^ i aaaftat «rt*lw a^taalS ®tta 'sta 
arai ata; aai - 

af|:naa?lat (Ectoparasite)—ca •taaffat 



cfcratft, ] ‘whfvsl 


:*it9:*9 •tflora £* 1:9 9t*r *oi ; vn 

**:*t9a?l9^ (Endoparasite)—(9 *198plf9— 
«ft^ C*rt9:*9 "ritltBITO 9t>! 9:9 ; 991, 

HJtwfinn wfffi, fa?f*f ^jtfir i 

>$f** *13*1^ (Facultative)- *:H9f 
999 C*lt9* <2tt%9 *®t:9 *9*\4\ eft*! 

*t?h«tt9« *w. *<fc 49 

C*lt9:*9 §*19 fH«9 *:9 *991 HI *19* 
*t6l* *1(19 I 

9t9J*l3fl* W* 5 )^ (Obligatory)—C9 
*19*^ 4t1*& (*Ti9:*9 ^*19 fH^9 Hi *:9 
*t5C* *ft:9 Hi I 

91 *5*1^9 *f9*Ht (Temporary)— 
4$ *9 >fft% ^tW9 3?)9CH9 f*J *V9 *199?^ 
fOTtCT 49^ ?rhft *Vt *TftH*ffi f^>Ttt9 
*1&t9i cw C9t 9 i'®1 *t<®)9 sqgr 

*tS:*9 "191:99 fe«9 f®9 cnc® 9tC9 I ^ 
f®9 rtw C9 *l$t9 ** 59, *1 *9*141 
fafttH C*t9:*9 *t9H *19 'Q I 
f*I $ *9*l9l *fa C9It* C9 *(<t* «m*9 
** 59, *1 *t9 *9*141 H9~' 
fMtW *lf4*1 fiff* *:9 I 

9ff9l *9*t9t (Permanent)—C9 *9*141 
«tt% *l9:H9 *W *9*$ C*|9:9f9 §*9 
fH^9 *:9 4t:&, *t9 C*tH Tl^H <*951 
CH^ ; C99H—fa?fn I 

*9^*f9* *f*Wt*H—** 4ft%9 §*19 
fH^9 *99(9 *181 *9*141:99 *41t99 C9*H 
C*tH *<1*19 ftqfo *t9t9 C*tH C9 ! tH *Vf 

ftW9«tT9 £*41 59 I *9*1419 4^ "*41(9* 

49* *t41sf** *f99*^ * **t*t99 HtH 

*9fc*f** *fe:9t*H I **t*9*141C99 

4$ *f«:9t*H C9»lt CT*I 5t9 I fn:9 ‘ 
4^*f* C5«91 5W1— 


0) 5*v*fo9 fajffc—*t<rt9*i*5 91* 
>jwff 49\ * 1 * 9*19 I «rt4l9 ?*tc*9t9 
599*9 59, f*I C9 *9 *t41 ** 3t4l9 
•191:99 *<SJ*:9 *tt* 49^ PT9tH C*l*^ *t* 

*^<*5 *19, *tW9 c*rai w-«iRh 

59 HI I *w ^5tC99 &9ltC*9t9 *C*9 f9«j|« 
9 :^ i 

(*) cnt9*:* ^rt*C9P 9t99t9 h$h 

, *:59 99^91:99 581^-1^9 C99H 

fasjfs 9cfe, ^n9 nc* C^SHfn «lt9t9 cnt9t*5 
C«r:5 «Tt*t? 9t*9t9 *t3T *1*9 ** 

59 ; C9HH—C1t9* (Suckei), *Bt«! 9*, *9 
Oh ftai) I 4W9 3Tt5tT97 *19*191 «rt% 
C*ft9:99 CW5 ^t*t? 9tC*l f**1 fafil 
( 91 Ht5JC99 *C3 9t>T *:9 ) C*C3I 4^«f»l 
f9C-!9<5fC9 ^*9t 59 I 

(«) *tf9nt*«tS9 H9^t*9*l 91 fiqp| 

*t9H—C*C55 *T9*ffi «rf?1 C*\ t9C*9 *tC* 
^5tn 9f9C9 *991 C9t9C*9 9*!, *tft* 9H 
I*jtf5 C9C9 9tt*, CH *W 4C99 *ft- 
*lt* flltflt >f9q 9tJ*. *CH* W 

nfilnt*^ 9t:*^ hi ; chhh— f**i fipfi i 
c*\i >T9 C*C3[ 9JtnHfap9t9 ^$9»l 

9t<9 491 <515*1 *C9 9tt* I 

(8) *9H 491^9 ’T9«T i t*9*)—C*1t9:*9 
*9l9t*JH9 9t*9t9 *W *9*.n9*l9l9l 

cHtsftsf* '^tvst^r c9c* *f*:*H fnc® 

*ftw HI I Cnt9C*9 •T9 e l9^ *%3?H 9Jt*1H 
fap9t9 Ht5tC9I 491 <515*1 *C9 «5tC* I 

4CW9 C5tH ’HHH-** CH^ I *t*t9 *FT* 

5199 491 *^1*^ it^tt ’m-sfan 

9t«lt9 ( Anaerobic respiration ) I 

(a) ^rt^OTJ ftqjti—'wwWl 1 c*ft9- 
C9>9 ni\t99 f*«C9 5f«H<f *5*1:9 9fJT *01 I 
C5f 4:99 t}f8-rf%s, a99*P9^*, **49l9F 



«t*r * fiat! 


Nrffta *ra?ta *a s?i i 4taa afaro <p 
’Tfafai a*taa i 

(«») waa^taa afaw vnt^ni—*m- 
sf^fta «rcwf*i ftrft tfrlani (la*, 
<rtwi t*rtfv ) ca*rc ^w«fi mai 

at*, aaft «lt*ta ^5?^^$C35<T ft*t"f 
aci> ate* i ftfataa "tatcaa ca% <®t»t 
«w«n aft* i fiftffiivs: 4 * 
C!t$1 ^£*1* <$** f$*C*t* fat*! 4^{B 


, arca*«fa araroi -aftata wm $ ftfa > 
ffor*8,o»» car* «•*••• faffo fta *rto? i 
*ra*fficaa 4$ waj fca *rt$*ta <rnt- 
*?hrei «rft!i 4* cnta* 

cat* 'afsr cnt^c^F at* fea 4*< afata 
a?t*fIC»t I > W fta 4\W afttaa 
warea ^r** s tc -i f 'Bftc’T w arafw !t*r, 

fc«|!T 4*< STt^t^spn *t3F iffcfS *fft- 

cac-ta a’tffa a*; * 1*1 c^% wWf wa ^nr 



saa^a teat m «rt$T* «rt%t^ 4 * at*t* astaai aft* i waj fsa nt?ata 
4*|i> afaa^sa att* I ft! ft'Si fofo* W*\ a* <RVf SC$ *ffta al, fts WT! fta 
c«»tfa <aa ajfaaFa caai at* i 4*f5 ftfaa ai *fti «ra^ta !t! cat* caaft cnt* 
fasa wax arcana aft* i <« nattaa* at* <$a* a$a cnt**t* ^twi *t* sptaa-i** 
a* aas «nrr <ja* «ja* ataa^a aft* i *rtf *ta i 






(1) £3% .>ttf C*ft3¥ 3t»ll 4»t«tw *t3Wtfa 

&bi f»w, «Kk *rst*t3 *fewft 4^ ^f5*i *t* i 

w\ ’TSMw srcsr (>•) w frost** *roft«fa 

<sfo $f3 ®ffc33 mt3 w ^ii 4$ yn— c3*i3 TO*nwW c*ifat** toi 3t»f 

f?W33 mi's «r«m-*wi c^i i iz*, ^t3i 3tc$ ’ c*itts*3 wt3* sppr 

(►) ssTfoTfe w^tvn—^rtcTflnw ntff- >rt*tt3T «wtw 3tt$3 mi *<$3 =n far 

<n «rt*htt iwfinn 5f*it«n m, fti 3t3, c*r ^tai ^t3* 3013 finite ni 



J ^)—GrlTf^S TOfricfor 

fj*rr^ feRS'a or^*r 


^nr?y 



y) s^rgp^r ^-Nsrrfer^- 
Wfe?rS*gr 

fits ifta c«fc* qift»ifi*i *nr«Pt^ 3t*c33 nSta 

fftflf 431, 3N5M f f*r3 f tt? ^tVM *3tf I 


Wm C*FI<3 ^ft?3 3fl 31 

3R*Wttf W <STf«l 3*E3 43* 3Vtf3tft3 

?t3l »W|3 mi wfarotcv FrcstWWf’Pl 
(Paedogencsis) 3t*l1 

( * ) spfar3<5tt$3 afj5^t^3*1—C3% 

«l»r •rasrtfNl c*rfa* 3 tt 3 H 4 *l 5 aF 
citm 4m 'mftm c^*! c*rf3? 
3 *ii * 3 , (*3 fog) cw—fjtwfni, 

*t^t*lf33l 43^ C®^sw ^Jtf?3 m«S 3t!?3 
*t3lftgfa «f3t3 C*ft3* 43<. *Pfl fWl C*tfa 
C*ft3^ I ^3H-53P *33t3 1Z1 41$ 

C*ft3* Cmi f3^3 C*Tt3C* 3tf I 411 


(Anti-enzyma) 4m fSR ftt3t3¥ sMfafa* 

*f*ftt<3 3?jfc ¥£3 I 

( >> ) brff* (Degeneration 

of body )—'mm *13^3 fr?ff¥ ^Tfffo 
4Jrc«t£3 «t3^Q f£3 3t3 C3, 

31*1 CW& 3t3 =11 I ’Tfa’t? fiftl* 
^ra’f® *13^3^33 C3*lt3^ 4 $ ftff ? 3f*rt*3 
C3^l C331 3t3 I *f3«?lf3 <Sft% 

^f*131 43 4^15 §3t?3l I 

4^ »ff^*r^3 *13^3^5 tr^5t3 »r3^C33 
WW 4^f5 fe§3tC33 3^5 C*ir«f I 
(Mi? taM, y? ^nfa—’tft'pf 



wfas fawt* [ ** »mn 

»nr 35tro *tw ^i, to c < ft j ! j r ♦ft'fcfa, to fro*t3 •sfi^Prci Tt^tw 

i »r^Pwtw c*t3 -2ft% 3t«ifc 3:3 33 =n i st*i ■afttif 43 ^ #t?p^tw «wr?c*r itfritm 

ftf tftft-falt^hn 45 3^3 CTO «tTO I 4$ fi&3t5 cm? ittm 

*ri?tai ?w ctoto c3, 45i >rftm Pr«?5 ms TO3rofa iNunWjjp to 

TO*3 I #t3»?t3 "15^5 f35?$ IU TO 43<> c*r®fts 

m^f»i3i $fB #t?i «i5?t5 f%v®5 fa* TOtcsj *t*?ts nffa cto to to*- ms1 
f®3 cm? ^<f3TO TO*T I C3 <§fi> St^CSTO 4? m$f»!3tW 3f*^: 9f$f»|31 
*CT1—3ftMfa 45% 3tMVl ( «5 fa? ) I 5151 I 4$ *15^f5^t5 TO #t3^t5 Csfat* 

—45 f®3cTOi ®to 45 ^ ^rotrn *ts to 1 

4 *fi> CTO TO?, fa* C 5 5 t ; f TOTO 53 C*TtTO 5 ^*f 5 * 15^5 sfafasi— 



C3^ I 451 CTO^IS SC3T TO*, *f5^Ct TO® TOT 3fTO C3tm *t 

4:?5 C*t3 C5t3 C3^, S5C3 43FWt*1 <$> TO 43< TO51 =Tt=rtf5r«f $TOS CTOt*5 
43^ &TO TO? I #t?TO* *113:3 *fa*ft33 TO ; C3^fa TOl~ 

C*fC«5 *1*3 TOtCSI 4| *1*1 #TOtS ( > ) CTO*5 TO® '©t’T 3fTO 1 

-lifts CTO TO 5 ? I '®t5*f5 4* *1*lfi>3 ( * ) C*lt3t*3 3^ (TO 4 ! TO I 

TOttS ft? ?t*1 TOt* *R* TO («) cnt3C5?5 C?*-CTOS5 ^1^33 

?tS 3t51 TO 451 43*f5 C?tS CTO3S TO1 

*rt*t5 3t53 TO 43^ 3fa*fHs *WB TO3- ( 8 ) CTO:*5 -lift? falto *fTO<3 5ft 

fa*!?* TO 3t3 I 4^ CTOfe 5C5P5 TO1 

TO fTO #t**t5 TO TO 3t31 TO ( « ) TOwfwi, *fat»ifan, TON*, 

TOwHl TO*fal3l 3C*!l TO5$t**1 333 CSffi ^Jtf3 C3tl35 *?t TO I 






(*) c?ft-4TO to:sh ?i 4? ft^fo 
>rt*f=r to i 

?ft« <**4^ 4tff TOfcfttCS 

C*ftTO? *f® *rf«f=T *:?, Ng<^ jpjj Jf\sfj?f 
•wfftft c*rtTO? ^i 'srf^jf to i cnt?:*? 
W nawftft *tt* 4 *k ^r- 

’Ttft*! i to*i ?ft to 

’ffa* ^tro *t? fc*ra ft«? to *T34ftftj 
^tTO ? ’rt’f? *f?4^ ®ftft» ?ii cnt^r^ij 
^JRt® *f® to *tw i 
•nwftl' «rrift *«n autftfoi, %*rtwfe»r 
4ft-ftwtfftl ?* -faftft ^ c«f:^ 
^tCTtB^l TO cnc^=T I TO ftvi »l®tfft®$ 

*f? 4 ftt ’f'*!:# 5 JSfJ 3 j> ;ggft qf TOCf I 

4lfft4ft\ CTO ?? C*tfl» TO ^ 

«rtfhr m to:s 4»tir «rtfft 

VS 3Rfft^*f3 TOJ 4E7?'9 ftf^r <q 

^CTO I Wftft®1 


?® $ff® TO1 TO. *f?4ftt *ftft *t«tft* 
aflTOtan cro to to ’rtn 1 *rft- 
ft®TO? <mv $Wft ft* CTO ^U 
a:® ntw w, *r?4tft®i toi <#ft ! r-4wttCTi 
«rfts c^ft^i* «rftfapn «rwMfoi 

*1fr spfaT-’Mtro *rfti 4fvcv to 
4?< s5t^ 4*1 *t*1-*l*4| ftfft TO 

jftsRffll fentf C?? TO I *TW 

tftnft TOftc*tTOl cTO n?4ftt «TOi 

>S81 JTTO ^(t® ftwtfft** 4*fi> ft>fft 
CTO 4t*1 *t* CTOtTO* *i?4 l l?’t «ft%* 
jtwji toi vui. s «fti *rft?ft c*rft 
Wft *Rft I 

*T?aftft$t4ft® 4fta?4 «w *rtro* 

>IW1 ** **! 4ft‘4^ sftTO? <2ft?f®* 
>ft®1 Wt* TO *Wftft®1 4*fi> 4W®*1 
§*1t*l 




TO TOt* W CTOm Tfttft* «ff®®l 
ft ®t:? 4*Fhi aftt *fa, >51 ft:? ?r® *n ?to 
to* to?«ii'«* ritoi to:* i wife w, 
ftf 4^ m i c*ft ft:i? ctow 

>rt«i ?ft?ft 4t4 4| >w*n i 

4fttPf?r cror mftv. $ 

^*5i TOfi ft*ii <5rtc»is ntfrfaft 4* '9* 
’{•fta? *ttf C1TO1 C? 5 ® 4?^ 

’TTOtw ftiTO n^:® 4?^ >r^4«iT*?r® 
ftTOl I 4t ^ «%, 


'2ff®®t > tT^ ?1 ^65ft 13!^ fkim ^1 4?^ 
?:?i c*ftj5? qfthr *4^ »rftra 
4Wt4^llS ^ftn 4ftf, ®t? c^fftf Wft 

W V JTftJ ft»l Sfl I 4*cvf? c?®^^ 

ft»i i 4fftn nft:®? c^TO ?r?i 

Jf*?® 4tfft ?Jt*?*l, anwft $®Ttft ftlTOI, 
4tw« JTOi wi *hf ®tpn ftw* 
4 ®j* 4®ft^ TO 1 ® c*ft 5?ic*tsrft*t? 
^*rfft«ft« 4?- -rtafstt? ft?® TOrwi 
*tm TO ftf*ft 4t^ apt’Ttrs tfti ci& 



wtisfait* 


[ a*, *a 


**w*i item fawa *rc* *t>r *ca 
*wifa $tc*ra sfaa ^f®i <*m 
*<fa *awi i 

wr astute® afoiTtcsa *w caai 

cai c®r, <sttcaa aacaca ai afata 

ciwiBl a^tatw fa atiata’t 

mfaaata ®w ca® i watca wsr* *& 

'e «retcaa *r«rr cufai fa nfa *ca 

attca f*ar®i i <jftpw *w **i ataca fai 

fa facia aacsca %f%*t=r itasfBc* itata 

4f$aaata *ttftc*i t ca itata dftPf faea 

ita ®*ia fa* 1C®1 I 

*ra* itcn ^tacaea ca aa 

ciwa a$ta tp ** srtvrai ai ai *t*i nafa 

ita *rh *1 *ata *w aa*ta*t &t*a*t cai 

ai, itail acaa 3 j*r artcaa fa* *c*i i 

Ifateaa •(fat*! lift aatci swa ca 

fac*a1 C*^5 «W $$t*7 aiCatW 3FtPHl 

"ttaafafa *ajf*i atacia, $tcaa facie*nr 

afa *ata caWaj p f^i *i ar?« 

fa * Iwt aatci affair •« ®tas6ta 

mb itaa fa i aatci fawcaa ^a 

stolta fa ai ac!, 1*i aati iffl *awi 

ca, i| fm*ai ca atfaT facial 

/ 

*ar® atcaa fa, if®caa acaT ca! *rtfaj ai 
•ttfaT^fl $tsi ^f5ca $?icaa i 

itcafa*ta Ifatcaa cnt<?ta iaita 
fa**c*ra icac*| ifaaici fcwfai atcia 
fail *ca* aicaa icw 
fa^sta fa *a i $tai faeieaa fa*, 
*&fait< ataata *ai cswcaa aacia ai •, 
aa< facieaa ^ w * ifaa *ai 
aw iticaa n«rtfa *aata cell *acia i 
cram w« acaat® *a caw itaitca 
«tN *ai cacafc! *ca* aicaa to facia 


Tw fa**i *awi i carsa atstcai aa, 
facia ^ cbfei * *ajaaftaa cwtral *tn 
?wa Mtia *aif^ atawi i 

fa ca ^ncn ^caa cat! ffarwi fa 
*ca* at«rta at* i a^atca ^tcaa a^an 
Itfartf a? aw i ^aa ^a cac* cafaa! 

a*aata fwa 5:»i c’tw i cit! cit! 
^'e ^aa *ta ^afB at® fa* fa *tap 
stitrai aia aa I ^aa*ta fi^a^aa fa- 
**twl ^ata f^atca fac® aa *ti 
to fa a catat7*t*t* a f ac® ia i facial ^ 
n^ata aaca! 'Itcaa ^1 catanta caai 
ata i ^sca *tcafa*ta *wi f»wc*ai mta^: 
caca i aati ^»tcaa ca®a ca^t caa ai, 
aita^ caa *n I *cac*l ifaasta a!atac®p 
'ifaatfa i^aa *tfas atai ^a I 

fatca oral ata ca, ««ir atca ^wtol 
atataa fac*a («iata*: f-ia'fa^ta) 

a^aji fa fj* >► ititcaa ca^! I «ttafa* 
^caa acai «»** itr *tita fa 
caca, itata *iwa fa *a *fa i 
&5F5a fafsia^f^w a *\*? «b itita 
« a ** ai itita ia f*wfi«ff faa I 

>rtw !t®a<an af* *rt*ata a n* 
8» itita fac*a «tcatia ^a ac!, f*f 
a^ajta fa** nt«ai ata fa i ^*a fa*c*ai 
fitata®: ’tfai«fa®tcaa fat caa ^ •srata 
ai srala f-ia'caa ita m *caa i 

** c*ria a* ^Patel'S aajfa c»itc*a 
5fsajtl ca^t i \5tcaa afac®a ^afn^j iwi, 
fa®aifa*i, nfaiasi, ataatain ®a^ 1 

«fai a*a faaca fa^acatm aw *ratcia 
faatta * atiti at® ?a I aatcia *| m 
cawl *fatw fa*c*a ^«a ?caw i £■ m 
itwl ifaaTta^, fBfaa*, ajtwa *^6lft 



re^atft, 3 

w to rea ret* a^a «rtw c*re- 
carerea frota <3ta arere i 

ata atare *ta ca, ca *t$rea Pretax 
satf, ^trea atfaatfifa 5 to^i, 

^tt?a «tfe«i ai catfroasi TOai ’strea 
<atai'« wfatiw catti>* <*re aa^taa sra i top 
P tTOtwa aa"ataa atat wK ^a! toi 
^ ai ca ^ftsfa atf!$j, ftaifasi, aftre 
aTfawttaa 'eiafa csll a*ta aj«f 

?rerea, <saa aa i nTai faare ^ata ^fatwM 
fan! faare atat^a i ^at° <ifrea fatwtaa 
wjf ^Ftavfa fata 5 starrea $«at* 
reafa astaai to! i 'sftata ^#fajaFta 
reta reta fa^a 5 !sai ai airere's wtta at$ 
faare ?rerea i fantas: catarea 'sjcare! 
faat^tf? a*ta aa-a^afa areata TOata 
fnare^ta caa atafre^tta ‘atsra farerea i 
reretaa aw re& ca^fe rfta are aifaarta 
fwart* ata fata faretaa fcafea are 
faaa are n ?>re ’sitrea i 

to rerei! caai afa ca, a<$ata ftsre $ta 
farera ftsrtare *t* care f-wt^rea fefftaai 
caretfa <sm afaata « «rNFhre®ftaa 
to !^i are« farea ^ftre ftapfattf 
catn fcrerea i 

a^ata fa^trereia 4 ! faai faaHsra* 
ata *ta, afa «itaai ret*itaretaa •sff^^sn 
^reitaa *ai vffai arta*i «ffe«i a*ire 
'Sftaai are are! cafaiTOi, tow aja^ta, 
satreata ^tfta^i 4a<. «T«foprJwF area 
at!re fs^ta «rgf%a arei «tfa l 

re1froa5i ai ca rerea atata, 

ca 1$* atataa rerea a^ *ta ai—<fl*ai 
aai atw 1 area reretarea acf aa 
aare ^trea fro sta ail stafare ai care 


fc*fpftfih5l >0 

ai retre, $ta aa!ta are ^ttaa vs to aa 
ai yrrea n?r«ata ^trea aiatreta ^ 
ca^t atre ai 1 ^sau caaa ^ta arhl TO 1 
ata ca, ^ai 3 TOas^i ftapfa^ sFtrea 
reretatat^ pataca atacaa, astrea aa 
^sta atacaa, aata^ atn aatcaa, ^tata 
srfestata carea «ff^ farea acatcata 
cataa? 

TOare are acaa, «! *rare! atreai 
isrea aa iptrea . nta a^ca cafare 
care atca, c^ta fwaa real ai 
cnca« 1 ^! *tare faa^TO c!^^ ^reic®r« 
'afa^^a itrea aa a#t< n^a acaj! *ta* 
atca?, at!caa ai aa a&re, ^ta carta 
aaa wfai <itta ai ai atare sta ai i 
caaa re fa aft as fa ^caa csca &^re 
atca ai, reafa >a! aa^a f-ta'taa ?tre 
recurs zz* atca ai 1 
m! iaatrea ^aHS «tia «a! ca, «jfa^tre 
fi^t^a feif® aare ^«.at? ata ai 1 
as^area farecaa a^fta aw «rtre cac? 
^trea ^ftaa ?t!tre ?ai ^w^caa care 
f i rec^ai'« afre ai fa®fa ciafata ^cata 
ata ai 1 »«*re atf^^i, ataj ^a^ sta'Pin 
fare! ^fai are atrea <aa^ 4! faaa^ftre 
^treai^ care fa faaa are aca are 1 tos 
uj! aa faare^ ca\fa^^si ai a^i caatata 
TOaa aca^ «rtre 1 

fafta ata«i, faa'acaa w to ca^sa 
re«ai n ca, !an at?re« atatftaa 
faa'^wta a^tc^ rere ’atari <$trea ata 5 ^a 
aa 1 otmarca «ita^^rea f*re^ fat^F ca 
faaa wta ®ftcaa n ca faaa retatre'e 
«t»iatpra, ca! faata! faTO^I ’baata a?tata 
ata 1 «si rea ^tre! ^tai^tfta cataa af^si 





[ blr-f 1$, ** 


B»b- 


« wapffc acMah^Nfa «r*tPr® *c* 
TO—®i atpc®jfe c*t*aipwtc5p cup? i 
4 *caa ^rcw^ ®t*i a$, *fa. fafePratc* afa® 
aara »it*rj Pram atPca mic® *ttca i 
ap £tf®®ta v c^Kt*r fafti Paca 
cal Aw atan *1 arife, ®tw Pia^ Pea? 
fewmaa Pit, pwtat *1 aatwtB® ai ?c*« 
pw* %tca^ ®ta fern afefc® *ttcaa i 
Pw* steals 4$ caVPre®l ai ’waVifea 
*re ta a^ac® sn fevrTP* a*ac® attw* toI5 
W V 511 i ?ta«i ®^taat*ifa ataii ai 
^N> attfaf®* «tfa*t«ai c*f C6&t* *rf<mt 
*c® *rtc» i ®troi, 3 ta®tca ai Pm caata 
atWRta Ca C&fefC* ajt*® *Ca I 
3 ®an Pwwa a*ral 'jvii ® 

^“tt^ a*t* ataata cs&ta ca^efe at* i 
C* CW.*\ 3FtPT ®t*l fecTOfe atat**a 
felfe ai a»$® «ft| TOT, CfCTai ®ta 
fena ^?f ac*rs fiwii *rw ®i facaa ^ffe 
*ca i c«rtfea ai Pfefea t% ? P 

®tC* BfsitCal v '( -fe®JtP «M I ®rt*t* ^ 

CCTCW C^fe C*fe « Pl^aca* 'SfSfa® 

*a*ta Csfel ai ^^3 ¥C* ai, 4 *a a* I 

4Caa ^ Wt? ^T»lt<ft=T Caftfefe W a* ; 
«W5 SFPt CTO 4m atW C?'Q3t'8 >f$a a* I 
4§ a* a^SRpp® aa^ta a 5 ®* 
aatata v® *rtca—(>) icaa a**Ji *1%*, 
3FtPT Clt«ffl aW1 ?Pt*; (0 c*atat, 
*tcat*ta, C^pF*ta fe®JtP* feaca Pwwa 
atfacaa *®* w aPc* Pea; (*) 
fif«w ca®a 4aa nfaatca atffec* casai 
ate® «np® Pmat®Ptfe Pwfc« 

C3N m; (8) tfttl 

^fm Site'S «WTt*f^t3 4ff® 

«fr® arci 8ft^tf| l ^ItC'fil fff^t’T *t¥1 


wrtPf,f i r<?M ! f «t« ^ 

fwr^ i ^tc?a n*? %*si*\ 'sitprfa wrt 
«rt<3f^< at% *t*i stl i ca*t5f 
fRfafk* lf< 'sft-FC^ C?ptt SfUP ftlt 
ft, PR5T a® 

TOfnsft eax^tt ^ cflaii *ita, cm^ 

■gfaw* f-f’Fi fire'® c^c«f^ si^r f'to? 

Pw^ ^®ai *i®», c^r*!^ 

*fp? ®tn ^®ii ai c^fJimt^ 

c«fp?P «r«i i ca ftw Pf^i Pc® 'srfsi^ 

*rfa, $tPF'*i®tc® =n cw*i fiw? «Vi»i 

catan at* aiI 

a®psf PaP^t?ia©f9i ^Pwwa ?«it 
ai ^ca^ 4a^ a®P^ ^ f®^t ® 
’tca’jita Pcntc^a a^Jta cattaf ai 
®®pa ^Pfa'ta a^tai at®ca ai i 

a^atta =?c?ia «tf* atat®tca cac® e^c^ 

4a^ 'fife^x^ 3^j!f ^sft 3C«? ® 

a^a ^mci^ i ®ra 41 ^ pwam 
ca®5f 'sitc’fa yiata ca^l v*\* $tai wal 
Pea ^ttaca^ ai i atasevra acir 
«rf®®i ai 'aiaafai^ai ai^fata cell ai aca 
^tc^a ca?^ cafe atataaa asai 

4taH aca ftewa feaf®a na aaca 5 ? i 
43R -qm «fcaa aaa ’Sjrtoa ® Pwapra 
acar «tf®nf® ® a^fc^a ^ ?fa*i facata 
® aataPr c^ca ata i ^ ^ Paa^Pca 
*pt®a « a^a P'aacaa a^catc’t caatca 
Pwi ca«ai ^^ 5 ? ac®i, caatca aprfa®«i 
® a®hca^ fe®a ac«ia aaa al v i 
^c?ia *i&C5fa catfe ?cq« ®1 atapa 
explorations fe^ffe caai I ISa fafef®r*ta 
caffe aca« caatca cat^ai ^ata ara ^ca 
aca atai PfPa Par® *rtw I aP PfePfata 





5ii ciiton crtar cf U PrPa 

ifas Pci cvvvs *ttn» c«rw or«n 

h?t, >5t*OT 5ii «rfei 

Mpcart *a 1 reap ii if* ctM ltd mcm 
<i nuto? capci Pct Pew mm cutwti 
WCltT *ltl i 

Pitch cv vnti itwn mpi Ifarcia 
wfa n, cmmm— tPH&Mi, c«wi, iPwTtn, 
fapM telf Tfll <w *n t»ii totP, 
«ti mm^P =$w *aafa wt* otI i ^ca tot* 
a Pci* *H*»itwi cvfii c#t* *ot 
*C«W P®rT TtCW TtTl *TC^ I Wtltl Wt'S 
Ttn fcftss cv, ciwvi aitai ■»!* atM, 

M$tC? «-«! ftv M^tl Ml v%\ Cltfe SFtCMI 

aca wtfrw ate*—srtpw *tw ^tcaa wf»i 
»ltw =11 =11 »ltW i wtati wtafatCP 
SHOT (Air conditioned) WtMtfltl aPci 

WtPei at*atl «tffT 1? 1W «ttca acfc, Pi 
*lti>* at*atl T&^CT^fll TfaTC*! 
mm 4 v\ "tap w Pc* fd» care stii 
ai^M *TtP ?^3 CT>PfcMM WH Pt*f*C*ia 
atstcaj vi stac* 4 *mc* ftwi orafl to 
*CIC* IC&, Pi Cm\P*S 51 Ml «rp 5 Tl P*tC"fa 
*M uto foft ^1 far I 

Pr*ta Sc* 1 ® Mac* <mcm* M^sat? 
TtCI I C*& 5t=r Wtl* ftwHf *1 MP^P^ 
*ire, C*§ &tM WflW Pflftltal PlTI 
fro, C*§ BtM WjPfH Tit* i itfh^sf 

MfMP* toft *are i Pi Piwi caata 
^eatMajft atwtat* *ai tcto^wto 
art I <flMM TtHl Pf**C>fI TtpOTf *P ail 
vfi v] $tca* wfl T?rt* Pc 1 ® p^r i$ =ii 
acfc, Pi Pwi-4itfti wp ^tatcaa wac*»ii 
acafe i 


ca Mt$M wrsrtnstci ** *ifta cw 

MrtT ?I *CI ^tCT faUf 5 ^ TC^af, *tW «TpS 
TOTS ?^5«^51 T «ltS VVtV car^ I 

cv Pitt «piw itcaw *ic=i?r c-sfflii ^ftw 
altars yvtv np5tPl^5 TC9^, aSt« aj»1I ft 
5PM ? TtHI 5t^ CV 'OTtMtcaf? CIC»W1 
"rfe5T"*ia id, Ttc«r« 

"ffv i fk% »rf?fcMr 

^8tW 4MM *11® 5t|, *I'S ^tCM ^rtf«5$ 

Tft, 'StCafU MtC^ Tfefte 5tPlW, ^fCH 

mi ftnr, ^tc?« M’JiN mi fror *v\ 
TU •TtftalPT Pc? I St^PftflS TtHl 
*ltl CM, Mp« PlJlM iTv Ml «t*f 
Pl^fM ^TM MCM MCMl ^flT 4A\ TtM* nt?, 
S«rtPr TpTtW PfltCMP ^fP«TtC«1 TpS v)v 
Mat§lc« 11 I Ml H ^tt5F ^fM Pl«CT 
fMwtnw «np pMtcM hj^cmi 
PspM I C^mP PlTtM fMCT TfNtC^I 
M<tMi an frnr« ^tMni PirtM ^^cmt 
5«1C^ 5tt I 

^niU TTM\"ffip cnc^ TtM 
Pwtcrcara «tcttt MCMtcM^r Pcns 

^CMI pTMCMM PfTtM MMM 

mIPt t TtM £M?5p ?ca— mP's cm 

TOtPi ^taiMTMCaiM MCT Mp^tCM I 
PlTTO MMM PC^5 ?CM *m<$, 

^tMCMP, STJtM TSCT MhM-t»11 

apac^i I 'Tfa ^CMIM Pc^ ?CM p9PMf 
T ^tcaia MtaipMf TMM-^TMtCMa I 4&1 w 
H mP ?PtCM ^farM^ji cm 8 ! 

Ml 11 1 SpSW Pwa aptafCM? War-Tfrt* 

M<ft*n an Pot item mcmj TTMf-ifea ^a*i 
Ud mi, ^ TMtfe Mcai at«fi wa^la i 



fass'H 

wifi **rt«rr *i«t»ifara *nfw *rfror 


«wm* 

spl ’T'S'hfe 

^irHT ’pffiT >ffc?l ( «f^fj 

•ftfwfw* «re*fa) c«F*itt vsww 
tor i 3=rtc«i filfato* *§:*> 
IwHfto® «r«R c«rte «w iR RfaTOt *fihri 


OR I i&«8 *lft»l faft *f«Wt«1 filfiwfilCT 

Hi w <w m *or *rc* 

faster ^ i *f»wtsi fH- 
wwjHv Hfa n\ffin 
«W falftl f}ffo »lt« TO^T I 

feft fcarctflr* ‘5$w* <w forfw to*' 
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«wtn* wrtjr HR 

qtfett f®far *tt<5 TO 5 ? I t*t* *R fef 5 ? Wf- 4¥W TO 5 ? I ft?CT 

cw\$ farfiiR* Hre «w»r c«r%si «rM fHttw «rjtfo 

nt^Hroirfffiwi*itPH«w wrt*rctoitH HR wi >»8b« jjtw fsft wt** 

mfts fitflltTOfo Hi C^t’T WtflTC fiirfWCW JQ fe*fW&1 fHtR *ttf 






Cfgnitft, wq'CT’HP 


cqWirfa *t?R I (UNESCO) 

fefr «rtrw 

«rf©ftfW *:?r i >a« # 5ftc»i faft wfa©ts 
?4*i *<wrpra Tf<«i fasgft’f* IfotfOTi 
TOfafe fMtfcs n i 

i»tt« 3ftc^ '5|t|Jt*|* 

jfff) cwftwfa ** i 

*ftw f©ft ftJlfa WKW 

^ I *fC3? 3M3 m fosstft* 

*f£WH « WtW a^5t f5||V ^ I 

JS>«* Jftt*! «wH* ^|3 

c*i$tf'rat i r 'Q sWuft 5 ? *tuw ^!t f 'm? 
r^r i ^wvSto «rat* 'pct* *tfto* 
•tfilW C*R I 

<sts *vrat^ ^ 

jj©hf©—nfi© *rtti 
«nrftv ^*f®r «3 >3°* »rtOTi ^ 


falfreit®ra*fa5 nfto f®f$f fafft 

4«(jf jjfai >&«• ’Ttl*! •‘HftP 

^W5fe$ m »itm*Pi cfwi 

fafffc® I >J> to; l >TlX*T f®f*f ^OTfWSt 
fVtfiwtroi fcfafe- c$trw* fiFitpi ctH 
Tft^t *wi i ^>«8 jjt»i ®t: tm *ft*t* 

'e ’iff 5 ® ft'sti’t* 

fiUrtsr <a« fw *rffow ^itH* 

W i “fa'aft «rc sitTt’rt'-^ra <*** 
$t*t* ftfca ’KWH faforffit 
^faircii $t*t* «w *npuii-*w 

?f ^S'av Jjfcsi <i)=K <iWh*> *••"* C^ 

stwil-^ai ft«tjt® fosfffPw ^ai-’lfaH't* 

sap^fl 

3T®Hf®—'*lfW<&fa 
'Bj«ut*f5F s^sar np^ *rft*ra 
vrtprHft mv\ WW to*» i ut*i fatfwtol 

<4?K ^fssfa &JtlBl&*7t»! ^felBfcfe- 



©t: **'*Pit«f w 

m« 5ftw foft «w ^ vftil 

iflsf. oq ^ i *rft*r*rfafa 





«r*rrtn^ ^^rsar yaF^^t 
^f*itai w caRtat^wti 






[ >b»l *5 »iwi 


>>* 

I Ifffa-'tw »fcWlt* WK 
feft *0frt *tira i i»t*i, 

®fi®t®i ® f3rifirat»iw «ft* «• ww 

fi®®®l-®tt<f i >»8v >7tw 

fa*fi®f*II1T •ffiPTWfa C^ftm 

w »w f«fa fi®twi «r*rN ftpR i 
^t*t* TO* flWlM® ft<m® 

i «wt*t* 

saR^l sw*i fcrltetojta c’lt’Tt^a croi i 
f®ft CWM-ftwl* *Jl®*W fowlf** 
'atftfruspj* w 9i<fi& wfw i 

fa fejtfBfojfai ^TtwtPrwPT*?- 

4ft f®fa >mfa* ® I 

CWtiW^m ^tltvi SfaSSr* 

*r®Hf*—*wMfa®i TKI 

*wjN* fa. oft yfoBBR >5** 

>lfc»r BPJTW TOR I >988 >fttq 

Ntefa fa’iffasitas faft towi *fasi 



cnfatfa’TCS 5 ! ^ttJW SfaBSTC 
4ft 4>r-f>T fafa *it® to* «w *rtwtOTftw 

tfolfa fcfrfefcfe »TtC^^T *tw >984 

ajtW ^11 *fa*1 4\. vtffc. wft. 'iR-faf 


*!t® *c«* i >58i jftw ^tartw ftlfiift* 
*fc® fatrfi-*njB* ftwfwitw ^ 
rfrc>f TO*«n *ft*i f®. 
fafa «rf® to* i >*8» >r1x»! c^fa,® 
faHfa®t*W^E® faf-dl^&.f® fafa *it® to* i 

f®f* >589 5ftJ»l Ifawt* 

»rtarc*pi «w >94»« jptCT wHwt 5 ! $*$i>^fe 

. CTOI1 3* i 

fafa ®ta® wt* *^* >*«»> *rtwi 

itfa’w ®tfc**fa »it® to* i 

c«ftfec*3 iffa 4ft\ <£®-c* fitorWft 
$t*t* TO8 «ii ®t**ftf®* ’ftsfa 
»lt® *fwftll wH-fen* fafa* &W|fi* 
•ifawtj >••-«« c*^ $t*ft TOVIM® 

Sf^tfaf® I >58lr Sffter C*fa:® 

(*far) «ntft® ®t®^tfa* fa&Jtwtattft 
toto »«< >94s> 3Ttc«r &TOtw®?l&® 

**WTPr 

CTW?t^ ^«=T I ^1 lt®t® faf^ 
^Wftf®V ’RWST «W»ff=f I 

wt: WiffH 

"tHi 

®t: “t^w >5» jftCT® 

^^■5f?*i i 'sjt^i ?z*wi 

^ ’rtc^r^r i 

faffa* f®f*r ^tf^in f^tf^fsin «a^ 
'QWtfntefl ( f®. ft ) 5JJW1 m 

®tw i WWWfe 
^ *rtcw (c’rtn)* crt ^ ('®ft>2ti)> 

®CT® (Wl*p) fvflt ^Kfwf91CW 
f®^ ftf®5 >wn f^v 

ftc«n i >»85 ^Tt*! ^c® ntvrHft® 

■[fiprvtti ^Tln^ 


ctaraHPr, »«>* ] ^rfta fawta ’nwrw? ms«*i *v» 


ifcaa ttsattfa* tfa fc^ttaa cwra 
feafar® $t*ta «raata ’rfwattf ®i $t*ta$ 
static* aataa fawtn 'tfofeiai ca^faar 
« ca^ft* tattf—fac*ras>s ca«fa trtafafca 
cfo^cattwf, ftfew fai4to, caffe's 
*rftc*tcfrt* fcvrfaca ercatsra—-srarc® facta 
^stca at* <a*aa vft nfeii $fetci a i 
•facta fafea cat ffefa tfiiam tfaatcsa i 
«ta *tC* itC^tCT , «ft ! « i #tffear fesai 'Q 
tPr® aatacaa acwa, >a*8 tfct 
«rjta «itaaca «4iart >»<t« ate* 



®f: affiant tta 

nett* «n*lN ttaattfa* tfe 
*t^tffear acwa, «« 4 * ate* 
c«rca*ti * 5 $s ttaattfa* tfaattfe^f 
afcatt ’T^aptas aflacsaa tcttca f^fa 
cattata a*caa i ate* f*rfe-<a ^fai 
faajfoa* fecataa *sfctca faft fetft® 
i ate* actfa , ®R ^'5 caffecata 
ctfaflP awt* 4? «rtcateai-5caF fast* 
facta faafes faatca fetfts feta I ffefa 
fa-^t'tfe'tta, $fe-fa-fa-a fafar tfalS 
<w faffe* fatfaarttcaa tfetaa* tfafoa 
W i 


«Hdt»^ tfta 

t«ttf%—f'ST's fctta ttai 

tajftar fraapaa caa c«rftc<5*tt war 
(*fa*t®i) ate® 'gas'f tact awa i 
atca ataatcas Ifaita tit ta 
catt caa i i»«a atct f®fa felt aft '4a< 
titfacta aacafa fatfaWca cattata tcaa i 



«tajttar fta^ta caa' 

arfwtw tti tattcaa ta fsfa tcaaata 
fa^p *a i 3pfc^ia afel-*^ fac^a feFfea^ 
"t^cta f^tf^af ataffear 'tf a <*w 'jratfep 
♦feat'Cta arw f®fa c«tfa^ ta <aa^ ttc't 
fafa facta ffeaa tfea caa i 
aacata fatfastfta fefa c^f ®^cafr 
f^ffer tt« tcaa i fe?hr a*taca»a aaa fofa 
«ta®ac* «r®Jta^a ana «sa^ >»s> ate* 
tfaWi fatfeftcaa artwfw fasten 
caftata a^caa i ffefa faffea ftaavsta 
fetcaii’ ferca tf* tcaa i a^atca 
f^fa ataa^a fatfasttcaa fa^teta 
«rata «iajttt i >>41 , Ttct fasfa wtttwtt 
$ajfc|i»fe& «ra ^fca^ *a ifsata ewi 



wtn « fart* [ **, ** 7Wi 


fatfa i?i '« ftwra faf®i 

foatfr* 4fai7fg »«(& 4 cg?Tf 4 af 

^Wfa !&5fd I >*«»« 7 fr?i 4ft4 < 75 ^® 
C4tfc-7Jt4t7f57 'eg-f®4f$i>7 jfvitw 
Wf9*tft7 *<wfpr C7tn?f7 7 £<H <im 
'Sg-C^Wfa 4t4fa 79t4fa 7£iR I fsft 
yfWW ^Jp sfsic*? 7*f?& 4 fa 

«< cwtortetfai, ajtrf^, 
9Nta«ijtcsa 4gm^ 4f3?“fa 7 : 37 1 
f^fsr opf-facTti? fafeg ifawtfa ^fa 
7fa ^fa> i 

StS «ftgt^tt^ 

4t«f1 

®f: 7t*t4t& 

fctW &8a-*2[7' C4C7 ^^Ifafal 7C?I7 147^ 
'Q C4l> 1C&C7 pf^l 4^e| I 



®t: ^ *it9t4tfc 


7tC4 catena C4c4rfggt7 fafwfo* 

vfatcai fn-iils f® f®fsr 7ia7 i 
C4t7* atfawtai aa< 4 gr fefewfaai 
fal 7ta7 «w 3^3 9137 f®fsr 413 
t^tci w faffasitag i§c3 


f4-<nft f®. f®Par «r*H 7^71 yft*ra 

7«T C7C'S^t>T, ll?f«?tf 9;Sfa 4*3 <W 
4tttafat«f §fa«r 7"^ W7t7 5t4t7l 
9tac® 'BitPi^i f®f7 4fwtfc tiw, 
c^f&ifa, C7W§, 7<®, 7«(j4i7-r, <a5«rri> 
4*f3 «rt»w >nc# C7 774 

«!S77t7 7faitf|W7 1 3t*fa 74t74 7^7$ 
49 t 7 <*m cn-fawra ftfss <fa®5tft7 4<a- 
4f®7fa 4*tf43 llatfa I ^ Wfa ftfa 

4'QC7a fafe itrffaitW fefa*? T’TE# 
Tnffl 7W7 i ®i: -niHtfe C7fat$ 9 fafaTh 
f$fa C7f7t!ifa 7S-73[4f3 «w C7t7t^fta 
4fia7fa fcfar frotwa 7'4fa7 I >98i 7t*i 
llr® f®f7 4S£7i! f*lf7*t7 C7T7t$l3a C7CT1 I 
^fQgfa <.4li>tf77)fal C7fat^ffa f3f7 4t*7 
73|4f3 I iS4« 7tC4 F®f7 
4t« 7«7 I 

«Wt7^P m f%. C77tfen 

7'3t4f3—4t% « 7t*1 

WH 7 71 a. f 3 C 77 ttai 7 tC 4 a ^ 

I8f4'4? e l 7C?7 I 94V JTt7 4*9 f«f7 

7tat7t4t^ fg4r<®t4rgg 4tf*rfg9i fg®rc4g 



«rajt47 «ita. f® c-rgf^i 






cwtfit, ] ®twt* fWfa ai-cvi'*! ivt 


4*(tsf ®<rjt*f* %»rc um ^tw 

’Rmi-C^CSr?! «W*F I ®t*t® 

»rw*rK«r jtnw <w 
■«t*t* fc*f®t® wt*if cutfcrfa vft=r *w%i i 
apftfwi faw •twit* $t*fa 
w* fosmTOi w ® «rt%?r 
511^1 v'trf nroii ®twt**rt® 
4 firsts i ftft 

Iftsfa csftc©^ fa*rc i *m?fw fMw 
*r§hi fevrtf , «rfre i 

\ 5 tS C*f»f 

®t: ft«?N$qfo wm* *itt«i ffatanpr 
(^i ^ •rtfwtws 
ww I ^fa?t«f<t ’i® < ft*tf> sft •pi 



®t: finftnyit* c*rc 

•w *t*rc* fwtat® to* i 

>S81 itfpl foft <4*. 4>T-fa. ftftt 

•it® to* i ftf* $1 *«^r ®jt^r i t*wf«f®jt^ 
•itctf m ^ftsts ft®t4t ffrtCT *t®r 

TO* I »fTOr ftf* cfi*\ cft^*rW*|pnr 


^fwti’hr 4*itTO ?jt*w®tc^ *tffc* to*i 
»«• art® *lc<$ >sm % 5Tt*t ®ts c** 
•re®h stfrtftstfa* « 

9®iRpr crotoTa few i >:»«* »rtwl faf* 
fasten* c®*ijB locator f*jv 
**i faf* >**»• >rrc«T w fanfasfata* 
fahafr. ft. ftfar to* i *^*ft* f®f* 
sftsfa 9 ®^ fasten* (®f5i®t®n «tftf*rnlfc 
w ftntc* **fa nf* 5 fn*i ^faeTO* i 
$ftt* to*^ ncwi-ns «wtft® tfatr* i 

®t5 Sjftttft 

nstnfa—ftfaMi * ns-ftfa^m iwi 

®t: c®. ft biftf'sft ntcna c*aHt*t 
JltPt *fal¥t®ta *TW«| TO* I ftf* 
>«* jftc?i 4* ft ft. <a*r. <w >*8s> >rfc»t 
*ffai*tsi fa’Stfa'Stn* ^C5 4*. ft. ftftt *!t« 



®t: c3rJtftf j r e l ajt&taft 

to* i ^f** c-rrfa®®^, faen* *fa*i 
«$n® **F*ft*^i ftwwtftnw 

c^cw tt?t?r ’Ttwi ®t®- 
»it® T%t:^i $t?fa c*w 




8.f5 frgstft* fm 

aft§a ajtwtai *rf^ivhr sfatfns afeaftii 
fsftfaffea «rfata"ita stares 

sffsftfaa ^fastc^a l «rraftfw f?atli>t«lf«f 
at'Wtta fsfa $$ats ( * ^»s»«»8) 

asHfsa *fastres i >:»«* atre asfa*tsi 
faiffsarfacas C^tita. "aft?*, >»b« atC*l 
4f%stfito catat^fea at^ca ifsaa* 4as 
>9«»8 att*T If&Sta *tfef*W 'are CTf®VJt»l 
faatMa ata#t cast 'wrtf»i^#r*r <2satfa f%f=r 
Jit'S SfCSa I fefa fsfaS fowtfaa* <2ff^5- 
fctrea af*;s ^firtstw wfss ®rtrea 1 


famU '[ >n a*, *s ^1 

ata « acaa stati itsi wf%ren cs awtfa 
afcta—pit *p»tt# faa* acsaata *9 ffir- 
fs®FftaS CTO ®t: 4atc*ra wta ft* s 1 
aawtw ®t: re. fa- caasta afire 
4*tstca ffefa few stares fsfea ns 
cto ata s arcs stats atai a?a catn 
a**lc# sarlstaaits airei >at»atta$t: 
«ratar fefswta aFtfecfefnjtwtafarejfa catat$- 
{Ba astafs Mtfss ?a <as< fsf* Ifasfa 
▼fafrtnjtretafir ata* wtalres «r«rt=r 
’rafirei fet^ta •jBa'9 cs 2 ! acssni-nar 
■sf^tf-rs ^featre 1 


®ts argjfa «Ww 
astafs—tfafssi -itai 

st: aasts «r»rt*r >»«8 atcas 
fscasa few fitrecaa sWfefacs wmi 

TO 1 ! I >5>*tr, 5S3. i4S<, >»8« fsfif 

satire fa. <aa-fa» «aa. 4a-fa s ffe. 4a-fa 



®t: s^sts <*r»rt*r 

ffeftf at* to* 1 »8fc atca ®t: -sfata 
stssts *fa acaani afro catawt* to* 1 


*wjW ataasw 5it«t 

astnfs-atsta^ atai 

wjt*rv ataa&sr star st*i reata (^3*1 
*35 ntffewtwa ) ttatsi <srtt* 
»•« atcas ^cfefas *tca stow to* 1 
>:»*• atca utan faifiraftaa *fere aatsc* 
4a-fa nftots fesH ** 1 nacatssas 



'aajHaf ataasjy ata 

ata cat. fa- cata ®ts cat. fn. a?a 
^atca ffefa ^aaataca acaaai m*9 



Awrt,it ftwfa RtwiCT* <* >-<tV*R w 


*t?R f >»«l ’ftOT ftft 5t*1 fatfTOfW 
t$U$ «R 5Ttt**r fcftf *lt« TOR I 
*rtw «wjt*f¥ s?t«r ct*i 
"rtfhretft* *>rfow* c^Rt* fiprtw 
m i >»3* *tvit* ^f-ratifo 
C>Tf»Tt^t5tl *|3Rfa »JT« *PR I >»««» 
*ltCT foft «5t$3?l RftwttsR C^FC^tPr^ 

*itR -tor i f®ft > cTOitft*r sr«i *1 
c’Tt wmft sitroy f^fatror 
towitiwr 'ffcvRft R«rjt*R' ftntw 
CfMWfaTORI ««« Jftw R«fJt*R 

*ttfa=r fafts hfwprNiftR 

*fcwft*rhr *rfar4* tori $RR v ^*i5 
»nwn-*ta srotRLiwfo « Rtw- 
ftfts fcrestft* *fah*rftTO «Rtfa®> 
ufcrtCTU R«fjt*r* *t?r cwn-ftwra fafe* 
*lf*R «fftR RttS* I 


’FOR I >»8& JftW fcsg«* ftTOf W 

s-hre *rwtcw 3ft ntton ftorw ^rt=r i 
>»8br jjtr«i ftft w fitfiwtoi 
ft-vlfo. ft ft fa *lft tor i >»« > *[ft»T 
foft wtftft itat* ftfV 3^1 ««► »ftw 
foft few fanfasfacs* jtwfta tou- 
f^®8t=r fa»tc*rc «f*rf=r wtnRTOr *tf«ri 
<*ri tor i ft® «r*r*t«r « ft®m 
*rwt* fet* ufe »rcwft3*i® 
«r*tft® sfeifti i »«•> fafa 
*tfqR jjwftSfa ftftt nfrofa 

TOR I ftft TO*|8 *t**-^fo*R Wffal i 

^sts wfcwNi ^jt»rN?f 

JT*t*rft—feftfartfirc * *t$fwi nHi 

*r: ^rRtaff -srfwr « ntw 

•fl*lt3WW R*W TOR I 3 ?ft 8 l 


vgfi sftlsrW ?<i 

*J«t*fft—« f"W1-fi*R *lRl 

©f: *<f >TfC^T TORI 

*ltlRl *RIR ?IC'$ ftfJT 4H. 4. ft fa *lfa 




*fec« R<R cat^c^s £|<!R 
>it^ «iF*f®R 4>f-ft *iiWli 

i ftiRTOn 

ftF 1 ? >ltWR f®fa »it« ®wr 

R«jt*R1 R ’tt^*TR ft^® 3WR I 


®t: flWsiW W 


to* * ftuta' t >n ** 


fcv fctFtcn 

«w twl3 *jt*r sFfa&frt*»fsi frfiRtotfik 
Pw fire fa w i c«f®'8 lw 
frftw jp»ntf ircwr* cw $t*fa csfcfa 
^tfa® « &ir® fit c?"f-ftcwcns f^t^nr 
ifasstfop *tfa*fa #ta?t^ «Ttf *fwn- 

*f3J ■Sf’Ptfi® I >S>8> 'Q iS4<9 Sftt»l 

c*f*w «*fJtfat*r «n$3 *«rfawi- 
farfa’ * ‘cartWFR 


wlf topict orhprtiwr w wts 
^rfafa® & i foft f%gf>=f t^»ijlrOT 
<fafo« fifot* cfciw *rtwhr ftwr i 
foft ftfo* fowtfrv sffofctt** >ifo® 

^tCTP I ®ts ‘Design and 

Development of Electronic Instruments’ 

f^w *aj?*fifa jjsfrsi l 

[ «faTW 3T*«f*l ‘>TtCW *lJt« -PfalBfa’ 

•ffawt* c’ftara «rt« I ] 




*Wc*W swlt^t 

tw cm , «it'5tl «i &% sp^t^t 
tfStfarfa nfm^i 

«itwfirot* i 3 tc«p *itf%^r fwtfNi 
«it* •flfat* stntw i »<t gw 
*1 for® fat* wwtfl ***> fa*n 
c^ 'qUu *pw 'Q ntfBre «i*wr?i 
*m faft** Bfa* ^*fth fafa'sfa 
c*fat® 'Q fat® nt^c^=T, ®i % xl 
*1?fofa I ®t 5 l «a^ <*t«fa 3P®*fo 
fafa faft® 33fa Wtwfc faftffal 
*if|*t* c*fa *w& Ft* i wsr $fai 
^ *[fosrc *fafo i 

i4 hr<J « *• jffe 

4*13 C^ftOTF iS*tt fowf^fll ^{3 "fata* 

m®?i fofo wiw i *& *t#t, cqfa*rt#l, 
cwrtfl, *rtnt*ii, cfcfaret* c*itk, wrft 
«*tF i 4t 4*j fcgrs 


^fai mm <4^i6 ^jtwri i 

^Ttr^i^tfS *ckf, ^tc® 

«rc5t^jfji® c^c^t'Q >• ^ ?rfoc® ^^k- 
'sntn ^i »ratpn i 

^ ^rti*wta 5ft^r $ jtf»i *t^nn ift 
cat’ll w i ^ ifo 4^(3 nfl^i- 

«tc«pn w i ^ Ffo cw^ti 
*\m nffat<F?n £Btc«r ^ 

CW^Rhl >lt« 'QCW I ^PJtWiJtfS <£ffo 

wcw > ^ nfot®^t5®i w 

fetfcf, ®1 *|^rt ’TK^l CBfC«f 
« «ftw, ^i is«* sitter «pf 
5»I^tF w ft^R-5tTCW ci §n»ift wtw, 

^fom* WftWICTF 
fo-fJT csj^^ltc® 4$ SIC®?1 

M*i *r?hfl BteiftJTi 25 c®f i fmHtai 
«re»R, «ff® f%*it=r ck* bWpu 

«re*wi *ic®c«Tii *rtfti^r *riWn 



(HC7C9 «(Wlir frs* 

to *trw 


3*16 as *t«?ts *r®?ta atfca ?aa^ *aaa 
4atS atsa at«r caaa ata aai aar® atta, 
<51 a^R ft§$St^a RlPPlt* 
aaffo scstf i 

ft^fa ca^> i*n «iaR<5 wrwfwta 
a taft *area«ieaa staffs? tout* 
Htf%=r a'Qtaa -irsrara m\ mj-c*z* a%« 
^aiS §fefa<5jra ^H^Sta as cata* vii#iS 

'S«IJ ®rfaara aftSTt&Rsjt* «fPR« 

atsa ataj 4*15 *r$' 3m *fai* fataa i 
*Hfc5ra ^ra iRt*tfi *ts* 

cat^ras acaj§ ca^ qjfcaa 3srarfat*a 
*rt$ 130 nr asfa^ 4*fS Rent® c*Th? 
fta I 

"itf^f fH aass, aaR «9^ ft*i * 
to«Tl 4$ 5fs|5 C3%C^ f^ ^tS ‘.tjs 
fafw faataa <4^ ^Rsjr* atsa ataj 
atat* i t^tasft, a^rat, ®rt^t^r « **fjtftn 
stats i ° • asr as%$ «a^ asarsfa 3V5 
4^attC3Ftf*ff®Sl fStfw i 

fsamta Africa *N^5ra aslS 4*|B 
*ts fats caai seas ataj atsti i 
RfW Rf sf*ta ^staffs* ca$ 3?t asfas 
*Rfi> atsa star 3m *fats ewa i <$* 
^ft^a aw sslB 3tas fc^atS cat? cas 4S* 
&fa cat*t«a star fcsafB aatstta e*faf 
ats i 

«W*I m TjtORn 

fnttnta $f*ias lafflSfcfc *rs cfatai- 
8i% 4*f& ^R ftftt $itsa 

tow i 4t5a 3tffs 4*tB taattat&s 
nJtwfca «i5^*f i 


4M> 

4$ ^fafcfS *ft<w aw cac«R *% *si 
ata, 4*w fa^j^-ifapa 3tstara *s an 
lta*$fa* asatfs aattai ata atsft 
ns sts ataj c*ta apf5-fap% «tRtn si 
faa'ra*i aaata mv 4| ^ar aslS *tf*at 

aai <aaf3 ww ^ 41 -ca aa ajaata 
a^aata TOtfaai 1 

toaafato^atai cwfm C3tta- 
faata >*i->aa afSfi aja^ta a?ai aa 1 4$ 
alB^i ^ ataa cat»n -it^ftaa aaj fa:a 
awa-aft fa^fa^ ^ca 1 

4 t a^aa 'H^-ca ^jfcaatfS c?«a 

«ift-a aitfa faalaca 

af^atfa ?Ft^at, ^1 faaffcata at^tasa ata 

?taat^tta aft’Pi Tta mi sw 1 

«r ^iaa catena atc»ta faa 

fat ^ata ataa t at^icaa ^ aacaa 
faste actaa faa ?ai«j <*mtfaa carta 
fsfa^ara attw atfac® area 1 #1 acaa^i- 
jrftai fataa aaj ?$z^ 'flaa ^ aawa 
a?r<3®a a^faafa a'ft^ fa^ 3 ttfa, at?i 
a^ ®rat^ ^ffac^s f?ca ai 1 fa®tatai ^ 
at* R «fta <4$ aaKlt^ a-’H^at ^ai 
atlr® area, <sf?i aRai a^afa cs^l 
affac^tsa 1 

aaat ai Rara acar a^ sraffe ^rfac^i a^- 
3art? arara ?w vaac arara w 
at^rRa caai caai carats afatar*, 

>-4 

ajRrttaa arat a^tfa^ aw cat* 
catta ffj?ca af%« ?tai area? 1 ca aaKtB 
«ar=r ^rfaata ^faara c& 1 *^$t*, ^r^i 
«trfaf« ^ca ft:atares 4$ cartaa 
RR^ata satara ^rfRw arfata 1 

*prt«ff5rar asfaata af+sr 5faart? 





wftcfo -wtwfiPf fartwtfroi ®tfa 
Iroto^ji fNftwMore 4$ fag 
fa$ TO Bfastc* i 

^rttois irt^hr *tt<ra*ii torw TOtartPi* 
*rtpra stffo toft wWi ftitci cs, 
&nrc totam $v «tpnn ntosts 
^rfatTO ’Tt^t^T gtoapi totft 5*11 

C5, to TO 

sfae tooth TOi *31 sticks, 

< 

wttfa w *fto 4*tt« fag 

*s% sfnttgi toi ?£*, ** ®wft 

^t«t1 TOtf CT C*ftfa* *ttTO ^ttf, TO 

3*1 sto sil I 

*forw toot %<&\ wt* to 
< to* jiffa toto 

sjttoOTS TO Bfa *t<R, Sfal 3 % 
TO**i ^rwi TOs «rsfto *si 5 f1fr i 
«flt 4<R »frtfg ?s *ai 

*\W SHOT I TO 4 ! TOreS TOtVlW 
^3fa$ c*arfa qftoq *cto-cto 
4* wws tat tow. 

^tg TO to 3 fa $ ns ^tto 5 ! 
3[wi to ntm TO «•->«• fcfai 


*35 «FC« &tTO 4$ git ^>TtC^® TOW I 
WTO cs c*fa« fafts TOtlN to 
4$ gto srto *sl bot i 

4$ gats^s $wi Toot. cdhar 
ggtm toi TOc*ots cbot wt 
to i 

4<fa*ltC*l3 IfaTO C^fa C*tt*t ; fft 
*fai> *f * «r*tPra <*faTO 4 l gits 
«wtlt TOfl to 

*ctOT *r$* ■tap-^tTOfa* a^T 
starts vm 

TOfa wton 'efcfaTO ‘wwtPr®’ 
to sltcTOi ®rf^s 4 *stos cto to* 
*to *pfa *stg i wsrm « ^faTO 
**oti 4$ cnfatc* 'gto TO TOsi sw i 

c*fW_»Pi c?«rc^ %s citi?, n strtlt 
« stJfi ’Tf'ftcfe—c^sq ^ ct, sft- 

c’ff^is ^ncss ®Ws W s:®s 
gtwi wtn *taF i 

«tJf JltC’TS c»tt?rt fiiW StsiPFC^i 
cnt^ts «rf«VH*l c«r*i sfs *U>f 
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mi 

'Q 

jir*r 



sari ** m\ ntts* (Cactus) fpi i ^ 3 *! *rot* *ioi c*tt& 

<*n\ *fc?r? fta »wtw uw m, i f»r%fa to* ytv& i 

<«* fw snt*i ^ ftfcr® c^ i 




*nn?ri jfcrcri 

<«? yj csttii fm ?itt?» ?«n cswm 8Pift i ^ $- 
ftapwtft »rft <«ii ?ft fiff* i csil ?t? c*re«ti—m ^ftstftw «ttt 
c®i? *ft <$t?w *tt* ft ’ll i sftfei tfftl secot—fr catfo fc*n «wii 
?ftl Rtcs <«t ®t* irt^pw ft? «t? c«t?tii ?wc?tfc cron 



Oftfl ft? £?{& PM 51 j^st&l c?l«tft f ^foffttt? mt cw— 
ohict j^ptfci <Etfin ?ts ft—?niFfc mix i $sprftt* pitit ?tt»n 
c«?t«ftn sft® jfftpt «t? «trfa ®rt«ti 8t®ft 8 ct m, ft? Wt otwi 
cwt«ftra era? pfttt? ?t8tt fin? j^si 8w ?n ?w i imftiwf 
wi •tfiR#ra ’R? ?fi? 8jt*itra in? ??pra $fts? xft *ttt? i 







vinU ywzw—^t mwtvw 4V*m srto* «$to* 

*ff^a *rtft stto m i *itf^ft to*1^ toi 

Wf 4 $ to I 'Blt^tC’f VW itre w v\^m\ ft?l «itn f%i^ m 

cws * 11 ^v to it«l *tst»i *to «J ?51 c^c-vt i c**t to *l$*ft* 

*m i 

wtit «lt* CRfal ^t*t<5 to <il*ft totFTC ^tfctCTI OTl I «t* 
*ior *k$* *oti c*tt§t*[&tto Ito i ^ it»itCTi *wi i cw*re cw® 
C*\$ *tft (RZV «(«l VWV ^ ft^CS fek»H W ®t®W* >!C3f to, 

>jwr ctW cwr woti— 1 st**ni to c*t*r i 

m ^31 to i *totft ^to >*•© *rtt*ra to^* i 

Arafat*!* W ®* I 4$ ^ 'Stfwtotalis Wl Wtto tot* 
tot«i to TOW §vs tot**itait* %tow ^*p»* *z*\ *ttoto stare* i 
»pgj to*rc to ^ cto* i to jjift ret* is qft ^ to 
**• apM *reto*i to <*& strei ret*t*tt "pTOtfc 4 * *$* ^re* 
^5*1 *?t*l1 I *t3* TO 9 ^ c*»*l d* ?53FS13 *TO «ltW *3TCt *—& ®f^, 

to-TOTO m i $ atretft c*t*$ stow-jw* «i^j*a *fctt»ii i 

^ito to <st« $ iito to i?t*TO ^ ®to—«wit* 

$’TO to i *rarere c^tfto to* fc^sro i faf* »jj* to* ** ret*'© 
jw *t\ ¥j> %$p$ Idtoi* I 

faro toft wft m?ri ^wtdl sttct «ifa*rtto 

5 ^ 51 ^ to *rwi tot?* «t*f*f^t w i 4 «t?i ^ *prifa 

wi^'e faf ®^4tsf i 4 $ $ft> «t^nra «rf«®i« 

^Wf, c«fto% rewto ^®T1 CTW *!tCT—‘ *4% *jWfo 

^?r ^5 «n^ <r*i 

facro r 

?rt> c*\$ «ftfnr toft cw W wftpnnw 

^^t^t-r-totc^ 4$ fa*pi tonwi i n$n\z? 

<&% fwu qtof vznv w mm* m\ *rto «ito mw, w 



csstttit, ] aitstsS s^st* ^ m 

* 

^ f%5rr»r c*jr »tw£t*, cssf* star c*es *s*t* slew <4cs cst* 

S*1^ fN StCS Si I 

^ csfss star c*tfscs$ wsss *s®stfss 4slfc ss* ftatcs* s*1 
c^itast se*css i fastsfi> sew* esc? fsstn c*st c*cs start* ffc 
&s* f*c* ^e<s stc* i fk% 4$ ^fssts **$ sscs* m *s *1fst»fs 

fa$ *t$& 3t^S* «t*S f*Stsi1l>*$ wgSS I 

fc$S*t* *te& WS-S* 6 ! SC*f*CSS ^fo*t=lt* ftfc SJtSS CSCS St& St^S 
S^sl <4Sfi> CStfc State*, ib^9i StCS* «4f*tS, art* «t*fss WS<St5*l SC*- 
fscss «fst*t* csfccs, *ss> 9itc*r*r iacs <sstfci ^cs* fssi frartfas 
stfastc** sitstc* t5 'wtets^ts fscs* w frt^s stfcfrt* £sf* sc* 
*5rftstCS* CSCi* $t* «tfs»t* Sf*&* f*C*flCSS i 4*w* sfa sfssstcs 
*c*l ;st*wf*t% fsCS* I stat* £*®tfss «tf«St* fs^&l «RS fsfs* aits 
sc*f*css i foft $t* S’atcs* se*a> feasts f*fc*f*css sarstfs fsc* S*t*:- 
ft*Wt* Stew— IW fa, f*CW* *t*t**tl> SC**«ttSt**fCS *J*StC** W$*fs 
taflcs* ^*cs* i 

«f*f^5T 4S*t* *CS%SS, rt StS*1 StStSt* CS, <4*SS Sf*C*CS 

*® ses cse*fe i 4$ sfotc* fs^cs* cst^ss &f*st< s**t* s ^fw*fo* 
wsstses* we® sfti sjj* fcvrts cwl *c*cs i 4*ss sf*c*s si cscs *i 
f*$ §*StS Q CSt^S artstc** SCS CWCSf*S, Si S*CSi W^[n& fafc SCSI I 

btS* C*C*t fc^SSt* 'e antfas SflStfs* f*CS ajtsfc SC*fSCSS I 

*tftes te*t cstfc*tCT>l stfars csssi f*aft sc* $t*1 ftcwew* sts**&i cwtsts 
s*cs* I 

W* $tCW s*fsc^* *9>T sss’sts, ait* ^^»f*tC*5 uqStC*1 I S^fS 4*H 
*^1 S^catl, si c* S^StCS* wt*C5|t f**t^ Wf* C*C^t CSS Si S*, 
'flS^I Sft-Sf**^C5t* S^t*5l1 f^C* vilS I 

4cw* f*isi insfas cscsc*r* we® 4S&1 ^sst* f^c* viics* i fc*tst*1i> 
5tcs* StStCS «3[fsc* C*CS fsf5{ cst& wes* fscs I*CS Rcs^, fss cst& 
^tstes S* SC* CStWl ^S* fscs 5CS fsc* *C** StCf iflCS dscsl, st*s* 
atl^cs scs css i <4$ 4s1i> csssi csfsssj?t* i ^ cssstt^ ^ 
fs^* scs C* Sts C*C* CSS, si csts fsst *jCS *t* fs I 

w*fws « ^S*t* st^ S C?T *twtw S*CS* fkstst* Sts st*1 St* fs I 
ssl fss sics* CSS1 I St*1 *?t*S$ St*1 atw^ SSTWSl SC*CS I 



I Rtwt^t TO1 ©fMfcs C«ftTO <$Ts TO * TOt^TO 
W« «*K TO ft I 

mM mi ferret* ftsrfsi Mm to TO T&OT11 Wttf#l? 
fafroTOra cwr^ri to **1 toii ftifroro jrteTO 

?-TOt* 1\1 TOM *ttf% c«rTO *\1 *tf«« I $t* 9|I* *f* 

$fa TOTO 4®i jffi TO 1 ^ 5 * itw1 

itW tow f^m«r tou to c*iro »htor i toi* to 

TOt*R TOl l CT «rft*T 1%$ $t*1 fcft ^?t<5 5ETO3 *1 a?, CT 
*ra TOfaj TOl ftw$*, 4 TO* c*i«ftr* Stew* fcsft to fro TO 

from strc i Ti% $t*i toto to w i toi *rSt*i-M*d M TOtro 

TOOTl i 

*TCCTO ia°* *ltm TOJ TOl JTt^TO ■e^sTO *m m TOTOJ 
nw\ ^’aFto ©ifrotM TOi^srt*^ TOTO to ctoiotj i mill M ^aptfo* 
TOtWT Fifths ftTO fttfTtt* *iftwfo JCTtftlTO TO»R I ja»»TO& 

$t*1 4^ti> ^ M*i *nc»R 4* to w totI <t TOt* fctTO* ** i 

* / 

fafare RtiMtfa** ft^3 ^fostfro cto** 

miw $’ m to )>ta»<t tot* it Rtttro mtt m%m *jpro ktoiw 
*TM1 *8 JlM ^C* 4C*R «lr faftl? © C’TC^C'O I 

«tTO fro*T TO* m *t<« ia«© *1CT* Wt Cl TOl $tCW* 
^ “ftp TO*” TO ^tf%5T SJWttJfo TO TO* I **•* JtfOT 

$t*1 *wrfc|* w ?«ow TO «M* ft*t* ftsfM to* i 

©nM * fe^nro wt* TOM *ttf^ fro to* to Wait 9 ! 
45 * 1 * i TOm faro* TO ^11 TOi *p«iR“^i^tCT ^t?i 

TOR I C^t9t^ ow ^tpr? TO TO^ I 

mm ^t^-f^^t't ©i<sr<tf^? to bcto, ft* >ito 
^•ito am *\fo* m i toM *m to^h toiw 

irtrorc i m°sfm mfew totoj iwti ms ©rtM<i ^itn 

,i&i« mm ©l?f*9T C^t^lTO ifa TO TO*I I 

ftticvr to toM famsm cTOviif^w ^itfro cmi i to 

^ I faTO-fa«tm R^WtW?I TO toM 

tot «rt^icvr wmt^ TO tfcw i i»8^ tot TOfro* 
ffFH I 



«W? «n^t «ltre, ?t?1 "Tape* 

T??t? W19 ^ C^«T»I «IWil ?C? I dWl C^t^ ?*J? W C’tW ?1 

c*t? sot otot? $\zs «nto *$ tffs cw §«*& %faw 

<n*«i*ts w*\ *r?ttf W? ws &m c«ot fkftw c??1 *$ 

»hm »f3p «its to faOT kiwi's to sn i m*\ wtf *ttc? toot *ti 

*1? I 

fo«tto?l TOc* c?fali>* ?ot tow i «itf&5? •■r^r 

Csfalfo-^ «j< C<tt* 4?afTO sfaw ?M 1 

TO*? «tTO TOM stfa i^fllcst, ra cstoi« *jmto 

TOfoTO* onOTfl. TO?1 ?t? I iHW?r OT«rf& C?* TO 'Q otffcl Ws 

c??ro *to <TOt? ?<s 1 cwcs? c^ft^ *toti <wfolfa 

C«flt<l TO*? TO! CW OTSr <TO toil to 4?s&1 TOl TO TO*P t<W 
TOtOT? fc*f?« ^ ?*? 'Sit? 4^1 TO1 WN CTO ?t? I TO** SRtV C?*f 
ffotOTl, cTO w TO s® cstfr 1 TOw? * faTOi? &»? TO?$ = 1 ?? TOs 
4? # N TO'C?*t fftF I 

CTO*1 ?*TO C?*R cstyl #*f v OT W <TO 4??OT ^tf^t? 5?, 
*t*« C*# *IC*TO? *t?1 tfpltffr TO %*?£<? S5?*f 

nwt< C’Sf? S* flfa? C?? I *f? *1? 5T? c?^ 5? ?t? <TO TO* gfasra 
- TO< fsto to TO? 1 *?*r *TOtf? tofc 4* *rTOTO 

TO® ?tTO J i cto to* 1 ?tTOft* to?c*i TOi ?t?, to*? 4$ *N?tf? 

«?■! fsi:^?*! ?t?^t^t^’ site? «n?f .sf^t? iit^rf?^ *to 1 ^ 

^wlc<? ^fi ?C6^ <«)?? ^ 5t^?i ??p«t^ ^ 5 ^ <i*ft#? 

5t* ifl^S ?c? ?t^ 1 

awl »ltf®f«t? 1 > 1 ®^ ?1 3?l ^tai 

’It^t?^*. TOl ^^9(«j <?c? *il I ^5C? <5? C’lW 

^ ?^?t?, ?f?« W ^?|9I ^Jft< C»sr ^F??lt? W ^StCJf? ml? 3»1 I 

JItqtW! C?re 3|t^1^ WU «t>l? ^C? I 

aif«j9[ ?tw? c*r?«t^ toi c? 3 m?? c , tt'st? to wt ^fii ?? i 



Tot 'S froi»i [ ** 9 ^ 

4199TO9 TO-f*T9 TOl to tfa 9*1 *9 I VIST 9tTO 

9^ fV&Jfa& s TO9t® TO I 49* 9$t5 TO TO-pRW CTO *W *W OTtaf 
or^n cw9 4^ 9tc99 9c*i to cTO crofr i 

4W9 *99*1 9TO-9*99l l 9TO ^f5ji 59t9 *19 CTO C9 TO 

Wfl 9<5 >6 TO1 f*C9 5f^5f TO 9tTO I ft&9 9$t5 99TO9 9tfl>f9l 9*TO9 

f®$9 4f9?-TO9* cTOtw*i to i to 9$tc59 >i5i9 qwqpt wfeTO 
ife toi TO^ ?9 49* *t9»9 9TO cto TO99 TOsra <rot^9 

59 I 9t*f, 9Tt\, 9*%, ^9C9 CTO1, *N»9*Pfa f®9 49* 9t9t«fTO #ll><W ^ 
TO*9 TO I 59 9^fC59 999 9TTO1 TO?9 9tC99 9C* CftNtflM TO- 
*lf%9tC9 C99 59 I 49 fa^5t9 TO^ TO99 ftTO-ft^l ^9* ^9 I 

99^5tC99 C“f9«fC9 9t^tC*?9 f«fTO f*f*TO «2ft9f99> *\i ^9* 39 49* 
TO5tC<9 TO99 f*tTO99 C*f9 99t$ 59 I TO-59«t fro TO CTO 

9t65tC99 f*W C99-TO99 TO 9tf*!9 TOI ^ftC9l fro? TO fTO 59, 
C^ 95l-^f9 CTO 9t9 99C$ 59, CTO TO 9*%, 3S9C9 CTOI, 
TO ^Jtffa 9TO 9*TO 59 I 

*it®TO TO9C99 TO TO TOI 9*TO9 9C9J £C5 9ltf>9 ^9t9 fadfl 
9t91 flwtw TOt 9 TOtroronr toi to* 9 ^fa-fetlt «fii TOtfro 9*91 
9t9 I TO TOI TO 5^599 $9*1 *t9T*f <SOT9 9*9C$ TO9 91 I 
dlftfaH TO?9 ^9^1 59 S®«IR 9TOCSI <®8J5ta fafTO9 9^5 <995t9 I 
9tft9 ^CTO 99if9$$s TO $C5 TO9 TO TO9*9 49* $3 9 ltf®l'® 

fm mi 9'$t 491 CTO CTO 9tc* I 


S)TOf95tft 'sSjtS'tf 



RRr 


'StsR SWJNS *rESTaRN *tRl 
’ftfe^sj fcouRffir A*?tR* m <*& *«r* 
*ft*tAl R’StRsR* 3R$lR% A<*R* 
?fR ’fAtft® sfitfw i 

> *t?a fRRi ntfcrtw*— 

'ttstR* nrj air^ *Rw *IRrR 
iff*, na^s sttRhTt*, stst srsw 
^>T«Tfsi «Ppfs I 

C?Rfa ^fcafaRT RlSfftift 5f*3rtfa<5 

HtfRtft i8| afftprHft—'St*tS* *tRf«R 
RaR'fr* Af®r 4*f A5$fR AtRA*h 
stfeiR*' lR *t*SR R®*1 3*1 «fR 
^tR* ^fU • )5 T'f *h *t*R few I 

As$tR a^si «rrp rs?R RrstqJt 
4*. ft. *m *ri=t r, cww fcaaffts 
ws *rft*i fftre ftatR* JtfRl 
« Ratftor* aRR Ris 3 §r i ftft 4$ 
a’ hi w*r *rw r, T*sR«tttf Rat^Ri 

Raftftira asriR® sRpr 
RtR*i 3?*ra4tst Ratfte?* %\m 
^lai Rnr *rotR* ARstaft i 

3?sR«rr« Ratffar* ar * *r<f*ei 
nfasa— 

(>) ®f: <d*. fa. cs. cum— fsifsni? 
c£fft*R* « cstjfe f®R#a, fetfel ^$f3^fe 
A* AfatCTlJR R*lR' rrR i 

(* ) sf: ife. At*. RtRAirfat—f®R$* 

‘ft*r farts'prfct*, rrR i ^ 

( «) st: {5. <fl»r. JWtPwr— fsrafcr, 

catfetft c*i*Rfefa, RARsR* i 

(s) 4 *. ctN—■* rfa 

*wi, c^tAl^ i 

(« ) st: fa. <w. *Rwr—* fTttf- 
Rafa ^rts* **R* RAfasrfa* *§**t 

^f*i“R »trw cw, starts RlRwt*nr 


(*) «ts a*?Ni PtfcHt*jt*-***i 
A*jm, ^rhR, sftftsi R*fRsfa* i 

( 1 ) St: 4*. w. StfaRR—*111 
Rgftfts stash sR ifRaii cswafcfiY- 
RaR ftsft?fa fsta^a l 

(v ) sts At*. R art*i—a*jR* 
sRtwtAfs, ftftsi si as ffefavn-RaR 
faWBfefr, i 

( a ) St! f*aR 4. *T*tsR—A*Tt*R 

acfafafa* jft-fiat*, nrttf-Rafa *rw*ii- 
nta, AtR*tat* i 

(>•) st: A»r. R. sjjtFR f*»T^t, 
WtsR sHrtRs 5tf***1tnt*, 1?11 

( S > ) st! R c*. Allt’lA 

aPt-eh c^ifs^jh fR- 
*ttst»l, csrat* I 

(i*) -4^. tfl»r. ^f*~cAa?R «stR- 
^Jt 5 ! |R%tf*N »tw^i tafeifelfe, i 

5t*^STCA *nR«, f*^* 

stss^cs >R5nr s cw tftzwz? 
JTC** ni*^t* orafl i 
a»*ir m f^zv h®tRf a f-ia 
9rc***fi nf* 5 !?, ^ nf*w* «rfsitsi Rent’s 
f*wt^t A’f 5 ®: sf« AtfsAsn stfe^^si^ iRc^s 
fiaN, feR^t*tf*N a ffeRAan-ftaR 
C^Ra «fR^*TR SS ^*^t* 
i Ftaife nt*^t* (Rsn w i 

«rw c^®*i ^tft»i sts^i *i^K- 

RaR ^RWNt:** fsc*#* A*fs: sf: 
q. ia*r. i 

a^R srh?ti *f*ft«f RaR 5ttwii- 
«rtpnr ARcfetRitwi ^*atRs s f*W 
^*^1 *ff**c?* RR^r-cs»itca»i st: w. 

^5. 3fft* A^tC^ *^S1 ^tiR I 

AftprtiV ( ««•« ) >TWR 
’jit* R *t7RR ( > ) HZI— 

D+D-+T + p+4’03 Mev ^c* I 
<jit* ffecai* s?iR Rca ‘T* ^r i 

a *firt fwanr *irj ‘^stc 9 !*’ w 



377r?¥if 

fawfH* c?t>Tsf ^rt^ ifo * fwfa-5£|n «prft »rf«rc=nr 

jffrjj ^raphr fwfa nftq? «rft#s rotw i <*t irN^IrN 

wtro w *Ht* ftwkw* wfjtfa nfro^rc ton to *rflw ‘arft « fasrfa’ 
wtw nfaPFfrkri ftuft^stn £f?N to *rtro l ^TOtoJ «trhr 

fofe* fr*N fww <^*tfip8 TOtPre ft* i fasTO* «tf% TO*rt«rftm *NN 
aR*r: *fw w*ft to ifiwm *t<aR« rok TOtf I 4*R cTOtft* tot 

ftwtWf a»t=T t *pTO *l«|JltWR kws fwfr^TJ dtfWa, ^5f^, ’fWtfal, 

wf^l Tt*R ton *twt*Hto»i wt* i to *ni-toi 

$ *rfa •$$ to 4-row toi wwt rei ?cw toi, ftrafro rotwi *tro*f 
*ffw5tro^ '8r^«ftw w?H to i 4f^ta* wtftw Pro * ^kw* to 
nfiro* 4*{B fan ^ fMk*i* rot®R\?rai **ffwwtf to fctkw i 

•rPro fw-ffttm t&cto TOt^i t>pfro^ Ittfer w town 
ftfipsj ’fN’pr licfc *r« ®rft m toi tocw i tfr-fNtm to <$«r 

«rgw *TO tonhi cwroftw WNj * ’rrotf’N ^jfrot* *rfwroi 
**rtro artror W **n to snn *tt*t *t*Rtm fwwfc «rtf arNkwj? 
to f%r-rw^1rw wfcro grkrffa i ^kn *fw, ^hr TOTtiro 4*n <4*15 *rK*fe* 
Wktro *ro whfw nftrow iff-fMM ^fro wNtw *tf wN 

TO *NTO W I 

[ nfiforo «rro ro «rtm $s* to ] 


wsnis, *nN sf^a&ar cwt®, 
*PlWl—» 


*tC<aJ«ro 

aratW, **N ftwN *rfa*r 


*mn*—S ltWNtsw *Sf5tf 

%r«TOl fata **'* TO 5 ^ ort*^ 4^ «’Wc«M 

«ip W ftl ifr M <«R #5 4WF ¥^¥ 




g fawn 


4m *rr£, fits JR<U1 


, ®T?nr$ «mri 

8N*tw* W$ 


«rt5V=r c’forcsra gw ««ww 

fasrfa-F^'s *fwg*n gnfH *fagtw 
ft*a ^trg i awaRfa «fgg ^tatfonr 
faggw «f?fa, wr-ntflwi *tfrar 
gfl I fa$ ufc ifWggfa JT"^< *ft^tt5w *RT? 

•tfirc* gft =n i 

«rtgfa* |jif wt?iit5 fairfa-*lwg«rfa 
4«rc« -rn* *$f w fir, m? fj i *r^ 
grfare Horflto "rtTOW^T- 
■tt’pr « fto-twfcw’refo^i *gT® fag 
fcfemtfhr ftftvn-fawfat s-fawfat, sfa- 
fiwtft gfatfa ^twr «rtpwi w *rg 
ftntflw fv"RtSt <flwf itppr, ttm 
m *i '"rt'Sfft 


fat*rc i ufor* c*fe wu fan* 

faw «tn, «rft, fcfa? «fffa 

*f«gi «\fw «rwg*n *Wg * < 4 * fag 
fag WT fad* gflHfa TO •ffa’ffas 
w i faf upr «rwg*rta vrti fro% 
arvtfn ffa fat? 5 ! nfawti, *itwfa w 
fatW^ Wfa I 4$ *t*C*l <4 W ^fCBfefa 
jtc* 4tTO3 ^tfhr cgWtwW fa— 
gw W*Rtg fw 
fa i «t?r$hr gtrofa Ifagtw w *rw**rt* 
^fa ^fagtfareai fagfai ww i 
fawfa-n^u fawfg flaw 
argfa? *?rat* «rre *rtCT «t: 
mum gsgtfa tptpftPrcvra 






sruis fswtn 


Jv9* 

sw st^fiJesnn 'Bf? nteww-4w nfsfci sewn i 
^c^r sw, fcenrc« ntfn« 

*$$ >nnn «ri%fetn i 3fokw «fti *r^H wsw 
new ^fsjc=r^ 'stfwfwpwtw sen 4$ srFn&tnft 
«rts$rfos nfwf&fo nf® sew i -iinren 
fcesrnewtnj newnii sewn i 
ss*U wfni stw, «rnn ^fw^w cn\fns 
new wfscwsn qewtntwjrwi ■staeskww 
fwwfn-nwwii sfa snsfwt, nki «is wseww 
n$ i swjtns ncnnnntenw ne^®, wt«c«kww 
fw®iknw ’ffws'sfn <nfowfw sfsw wsn swen« 
beaten fs fs ne=mi sewn, m 
nftl =i1 ntstw wt9^5ksa newwii ntw»t: 
■^cwten wWfrn wsw cw ncwi 
sewfsn, wstw ^nat^fe i «i s wseww new^ 
wtW'Stw srftn wjwnkw -$tw nw nfe 'e 
nnw fnewtnswtw fwsstn-newwnfw -n^n wtwrls 
«rtw fevr ^ stfwew wtw, fs* <mknt 
ntwi sew wtw f=n -nfw $ffe wsw new new 
wtnrstses enni wtw new^wnis fsntew, 
sfasfsi fwnfwfneww fs«fn w»iSi 
sfasr^i nfro nfafe, ^rw^w tn®fn 
swknw nfokw wwt fnew i ^ fwwcw n,nwtw 
wntskn wtentsm swi sew) «trnt 
<stwe^ fw®5tn-neww«itw *awt* i 

«rfa 4$ nnew sewsnn <»tw^w l&ewtn 
ewes fiwtn f*wi sew ^enen fsafn-newi 
ns sewn i <iTt*fw newj fwcnw ^eiwewtnr 
nwt«ffwsfw wtstn nnsHsar wn « 
wntwen wtnrt «kptwr wtw i \sf*n- 
c^ws ^we*rw wKntnn n*ne# #*f fwwintai 
wtfstS wnw newts n-nni sewn i 
stsft wteww ntwfs^wtn ntfcfrftfc ’jnstow*! 
* w '® e rt«*i n*N fccnnentnT cn\fns 

newtsen nfafa nt* sew i nfr sfc 


[ >*n w4, «* wn 

sl5frt« ntwnfw nfsnw sw cw, sfw^tcwwi 
wts^hr stsnfnt? c*ftfns neww*n sew 
jjnjwtn stfwsfw swes> w i ^‘eww ^tes 
'stwe^s, fwenw^tew wt^tw w*l fw®tn- 
sntwi cnwwi nk'« stsfwntnt sw i ^'stew 
'sfweii fw^f-n-ncwww! enkww fef% stfn^ 
sw i 

^rwe^s fwwfn-newwntw wtwtw wsicw, 
nfjjtcw fw^tn nf^ofw <as ^w*! enni 
nfw i sft.i^ cntS 5fefew «$s wf« ntwtw*i 
s^Bfwt sre^w swnew wtn=r cwwten nh»tw 
nw nt^i ^ts sew ^?ifnenn i wnn ^nw stn^- 
ntfww =rs*i csf\e$rw fwnfwut^ieww •nfns 
ntfnf^s 'swjtns sff®w skn ntifeni 
seni, f«f=r nes nes ^wses csf^n 
ftnfsstnew fsrn fnew 4*w nfn^® ftsi e 
nenw^i swwtw wrw^i sew enn I 
^ws fwnfwnit^ nffwfss wkftwn i wstn 
^i^ie^ wrwt55^cnw neww e ri ^stenl c*rn 
sew wfw i wtwk^enw neww^i snstfl' sens 
«flsf?cs cwnn w « snwfses 

^twe^, fwenw sew nfsw ^twe^s ws ntft- 
f^scs cn\fns ncww*ik fes,s sew i ^tew 
5j"*3< wTfen^s «rwfcnw nwr fwew «twe^ 
f^35tn-neww*(i s*ie^ wtes i 

ew sti ^»twt!3 ^fwe^® fwssfn-newwwtw 
sfsten ^rstfn^s sewt fnew fnewfnn, 
nwsen n^n sew ^fsrfn^ se^ii ntw 
wsw new, fwstn-ncwwwtw n^nis fsntewi 
stse^teww ^knks^tw ^ ^ewiten '>* a * 
nten sftst^i nf*!^ nfnf% ntf*ns sw « 
^^8 nkn fs®fn sknn ntfn^s sw i new 
wtew wtew snwtnw nfwfs stfn^ sw i <snw 
nfnf^ fw«tcnw cn\fns ^rwesw ?nna 
nstn sew ^w- nwsi, sksfwni-^ 



sts. >»«•« i wiftMtewto wtii v»> 


atfia ftsta-acaaata awta^i wta i 
i»>8 aft*! 'SftWSStJf ffaffsl faWfaSTtam 
fa®ta ?Z*\lm fcfo ^t*f5T 3TtH 

care! <4Wtca ftwtca wt^refaa aia-alia * 
CaTfa? W* I ^itTIWtW feta 

caorfac®? 5-foa a^caa wcf 
catft* acaa«!1 ^ntf feta Wtffa ftssta 
?P!W f%®atC=T Ca^fa? WWTta 3 JC 2 T c^rtm 
afaca*r ^ ^at^s a^a ^a <*iaa w*i 
ftafaN fN ft* *Ma* Wtnfa fa$ 
faaaa^tta 5? £tffe®ta ac«r acaa«ii a^a 
CWt* few,* ^ I 

W'c?^ *to?t*icaw ^r*iw arct ca *Na«i 
■acafta, ctf-rc^ a^ * aftwtat *aafa or 
ataai fete ww fedfwa—cal *twai, cal 
ataai <©a*i fa®tatc«ra «tacsa fassta- 
acaa«lta emfew ®?ra ctfaai ^ftcaftai 
**| fa®ta *ck :m afaa fera 

nfwf6« ‘ataa afar ^itfawta *ca cattaa 
^awia nta, wtasar c^if’r tesiffe? aataca 
‘cwta «rvK a*caa « caaat? atwi ‘at*i 
‘ataaa’ fata itzftf** ait* 

a^taa i <n| fa®ta *ciwl arsja c^f>r, frfna 
ft*, wcwata, ftfta caa, atea^sa aa, 
®ta sprtf*, ftfiiwi atw, tfaa wawta 
faaifwYaj ataan %w wwa l <a| 

wtfnfe wata fa«r awtaa acajl <a| aa 
**1 ftwtatei *1 *wt*l ai ata ft a? ft* 
*awta ataaat *ca fa®tata* ca aa *awtc* 
aaw^taa, *i <yfaate ca c*ta« orcra 
faWfawtataa ***a a*aata a* i *tac^> 
fa®ta ntaaata feffewtta <afe fa«ta *tat*a 
*awt* aafta? i *t ww«r- * ftwta 
afaffe • wHai ft*ta-*reaa*rtw feffewtcr 
aa^ota wwi wta i 4 ataa aaj 


ftcir aafea «mtw yv wa i «rfatw ^ N’t 
W5*icara feffewt>r cnai wci cm wtca— 
fa«ta-5ftaa*rta vzw vtwvft or ajawi 
*orc, ca ftca aa^ a^ia wcaa, wn 
^piaVa i nca j(fe aiawta «Prta wcacw, ftw 
ca^ftaf ftcrw cwta« nfaa^a wa fa, ^ta ca- 
nfaa^a acacw, ^si ’tiaaata ^ftsataa? i 
'WHa* atacaa ‘ataa aftr’a «rtftwta 
c^a?i a^ftaff^ta faasta’tcaa aa, aft*a «ta ^hr 
fa®ja^araQ fea^w « ^tarfaartft a?ca I aftra 
^ra^a fa®sfa-5rtaaartaa c«raatafe«,a atatsj- 
®ra « ataa i arart*F fttftwhf «r?fts 
«rft4tca ftwta, ’Tft®, nat<fa®i «r^ffe? 
ncaaata a^r«r w wa i «rta 4$ >raw *rtftea 
wl3j faata-fta'ta'acw ^rew atatfif^ta 
feftcww faWa a'SK afac^o atc^a i aca 
aaa fa®t:aa fewftw « acaaata w:& ffeft 
feferaten ata, ^aa caatcaa fa^ta^ai ^ta 
w^w 's caaa aacw feta istca wjs wa I 
^rac : ® frea «acw« ffeft faa^ acaaai a?ca 
ata ^a* ^rta^tfsw aitfs *it« aa:aa i feft 
^taa?sat^tfa i ^a at^teax ac^l ftwftwt- 
aca feftaftwia acaaai app w i 

caaata wtwi ^ca*F awcaa ®rtsr ^wtwtatw 
faafa^t^ica *rwt<fftwta «rajfa^ wtewa i * a 
aa > ac? ?a»fa catwwta ?pcaa i ^atca 
aRc« ^fta ac^tataita 'e ft. ^a. «rata 
fwcaa i «a*m ftaftwtaca 

fa® tea, facaa«t:a aaKfawi « afac« 
acaanta aft®r ara» wa i afeata «Jtrtfe s »t 
asfaaoia csataajta cwtitat, ®tfcaaa fifa5 
«rftw ft^ta^ai ^atca acaa®ii ^caa I 
®ta cata « ac^ja catac^ ftca irfri 
ftwfawtaca ^waa ^a*a fa®ta^ ataaai 
artaa i ‘wa? amtaa’ irtwta cata 



[ w*, ** wv*ji 


WTO'S ftwt* 


WtWWt* jpnf 4¥tf*s ** | TO >»«• 

wttw tfTOsar w*TO^»r faster* 
WTOtftTO TO^fa ’fcitMwrtw 
TOfci tow i 4«rttw tow to wswi- 
wwW, TOsar w^, wwa to, fw. TO. to 
TO* totowi TO^tfo* wrtfo TO tow i 
wm Wt*!WTO w 

TO*TO WJtWtCTftW tf<Wl TOWtcTO <WW 
»ltCTI^T» CTOtlw tfoTO fcwfrfefefe VI 
TOftqfetw ftTO TOfa «rf«fct=r wtf*r® ws i 
>w TOfctwTO fiwiw-TOTO to trow 
wrtffe wTO to i toi cTO-fo** $wfejs- 
fetfcw TO TO' - * WWI <afe TOftafr 
TOW* TOKTO few® TO ftwtwfal ft^r 

fWW TO 'Q TO fwttft WSt^sW I CWTO 
wwtw, fei'wsw 'ewfenpft wlw ^ftwfwst* 
CW fe^Hwi CTO* wtwtw CTO cTOfww, cw$ 

wtcwfaw^Tt «<fe jcwa c«r«ll ^frofwwi 
'fl’twwww w“ftww «r«f *1 nw cwrftfr. 
fetwi wwfre* wtw cto cTOfrow wwfw * 
wwtw i wtww fas-fTwfai TOcs 
wifwww f^^*t=r zfaku ’stTO i 

SS'Slr WttW 3tTO1 I 

t<HW "ltTO*1 W TO* Wftf CTO* wft* 

I C**W Jlfrcw* Wt*f*W TO 'Q 
fwwtw-TO* wtwttwJ 4$ «itwft®* «rffei*t* 

W**t* *PSt**1 C*^ f^W *1 I 4TO <4* fill? 

wtro *$* fcrw w\<u* to wtwfaw TO 
*t®t*t* cwfe cw toi, ^TOw ®t*re* 
fwwtwfar* wlw wtntcwi wlw, cwf**t* 
fclWW *ltWCW*1 'WttfO' to feit»I* I 
wrwjtnw cwwwtw wtwi «HF fwt^*ijirr*iw* 
^ cto towIS f^Brfsr «rww w*wt**tetc* 
a»TO* ww cw Bt*r wfr TOfro*, wwwfw® 
■iwwtw to fcwtwr w*wt* -4$ ^ <2fwcw^ 


fwg fws f^«tJT-?n:^w , rhi 

>TtfttWH tfW i 

>S81-4 w^twcww *rw «1w^5 *nwtw 
«icsr?P®fq fiwtw 4ws «W ^ ftw^w- 
’rcw^itwTO m «rt^lw f^wt j f-’f^^ e ft’tt^ 
^t*R Vim f^®t i T-’tC^? c ft? 
yntw «rgw n$*n vzw i 

^ 5T'^5 'Q ^f'tWWfW’W 4 ^CW» «flW 
^5f<i^5 ^srf^t ftwiftsfs 

CTO “CTIW^-Wtfejpfw «f«tW w (Nehru- 
Bhatnagar Effect) WOT TOW I 'W 

*3[d<i cw fwwrtwlm 'wcw^f 
=?cwtn wife wcwci « TOft 

tow wwnt, «flwwi 'wwftwt^ i 

ftw^W-TO^ItW «l«ir»tffew ^TJlWW 
wwi zz*% i cwfe cw^ wwtwtwwi WH ^sirww— 
TOtcww cw*r w *mt^w fww ^ ^®tfww 
TOw*rtw TOW-^fw^i fww «w, 

TOtW* CWW ftwrfw-«jffeTO WTW? 
wct cwwi fwcwftw i wrt5t< 

sr^sj^gr, wtoww sttw, cwwwt? artfi. 
wc^jw cTOr, ftftw fwar «i?5 ftwt^t’i*i 
wtwtwfe ^teww 'stwwwW?*! TOtiwa 
wm acwtowi to to? ncww*it5 
TOW-w(ft«ii «r^, fww cw^ «i?TO 5 
fewTOtwj wt^ cwt^tw ? «rffe ww 
TO^W f®. f*»l, f®. ‘flw-fw ffefar TO WWW I 

fwi W!J®fCW5I C*ftfaw TOfW TO- 

cw*t^ TOTOw wfe tocw wi 
femcwtnj <iw ^fe wwi- 

cwtwwft fws W^T «ltcw, n't fwi « 
TOim tow i fow ftwiw 4 ! to c?«i 
fef5^5 I «i!WftW ^rtwfww wcwwfe ftww feww 
TO TOTOwi WTO wffl WCW l 

TOcn*tf5-r ^ TOWw ^wwtw tow* 



*it&, j vtar® fawfa-atcwt* «rhri >w> 


* atfaja *eatf srga—4| faata 
C^t 5 T'6 cal i $ta u)| *fffc»r a*a 
^*tat*ra can fac-gfe m atn c*r|i faae*w 
•[Uro 'Sfatcn caai atca, §to cansfa 
’ffcn asca ca nfaata ^catn-^faai ^ 

«FWC^, Him ?CaC5, ^ ‘fltTfCffl $e|ata 
*icto c^ i ata *a, ^ aa cacna $nata 
4t*cn fasjfa-ncaaata ^catn-^faai *?fan 
a*a *$li al f^»T, ^Stw ^?Hta caftll ^f%«rt- 

aa i ntafer* fa? cac? ^ earn fa®t*- 
’t^^*rt?r ^g^rn '8re a $i \pRt*in?^tca nrata- 
a?a? aa I 'Sna oil *f a® aW fas&ta-ncaaata 
C? C*ftfel-£fC 5 il (Team work) ?jsf, (<icacn 
<®i a?? ac?i aca sa =n i «rtaai ^aa^ 
^1 faaCa nCE^a a| cat* *a I 

ajfaFTO «ffa«ta ThPal 'Sftma facaa a$ 
«<P^< aca C’tc^ I 4| faaca <4?i5 *H) aca 
atm fcfro i «ftcna t%c=?^ ca na 
*rtaai 4? nr? naa ?fa, $tm nata wt? , 
fa®tra 4?latn «rtrnfaa ^ ?ea fa i 
$tc*ra Qti'e ?fas sranta v[ir3$ fa®tra 
^ifa^tfa? cw$ farna fcrsiacatnr nm 
$tcna $nata ntafaat^a ?trna fa®ta\aa 
wta fare's i fas $tc?a 'snatnarna 

■Wl ?ai W, ft**! $t<l1 «fan Qfcfsi VHytl 
caftn? «ta?ta cm cm w ^rafarna i 
<WW ^nta^Sn 3 T I ft^ §tCna TOfa * nafaa 
StfararS I 'ttm J ! J f'2ffo'3t« fa®tat 
faa? aa I a&ra Cm% 
stfaai *$ met, cm%a^ata-nat®? urn 
^tWa Wfa nsta « nat?a WtatTO 
aa, nfa* «pr* 

«T^Tf« *(t«fT me* I m 4$ 

'®r s i^ ; ft<f, c^r 'arfa'fatir c *i $tit 


*rf , Ffat t F wt*t chi* frrti f^rctf i 
*ft??, $tt*ra ?tc^'8 
m i > 1*1 tea? ^rfen? to 

^fat? m ?it<fCT ft^vrn hi ftwr ^ti 

«w «itc^ i *wi fiz* nt^j cirrffl 

» 

f^®t% *n r *t*flhr i 

®tWTO? ^<*n ^nc^w c*r^-^^a?sf caffe f^arf^fc^ 
art^9 ^rartn^ nc*r *s*i ^nesr, ^te?a 
^1 C*T^1 *CW, v6l—<4^5? fa, ’TTO'Nft 
'Sfit^r^, fa^ta fa'stc’ra ^5 

esc* m 1 facu <ftai ^tc^st, t§tpn 
^1 *n-l 1 ’ffat**! fa®t^c*fa 'Bfta 'e 
affafei >r<i^tlt fafair fasten « facnw 

C 5 a 1 >i? cawa faafa- 

’tt^mi *afateaa C5te«ra ^1 aftnai^, 
c*fe *atrafa^i, atfaai af^fa *ft" 5 t«j cf"r- 
>qtaa «»aan faaain 1 

^at®l ^fa« 'sfcsi^ «i^fa«(i «itc^, 
ai toi ^rsjtwi fassfa-fw * 
’icaa'ita faafa? 'Q aja’gtwjra sicaj art? 4 - 
ata c^ 1 >rafaf chi* •fta'fata qji aata >rc*r 
He* (cafa 'Bitc’fa ) ^ai «ft?4at? cac^ 
facaeaa 1 ajaTi caa ai fa®ta- 

f*wi 'Q ’tcaaata ^afa^caa ^aTOfca 

a»ita ca, ^fe^tca ^t?^at? faca fa®ta-tifci 
a) yfeaaai a s ai «ra®a <*m a?aTO c’fc^i wtwj 
fa®aai c$trf> 1 -aftena faea ^af*r afew 
faea^t nt^araa faa^cai aa«i f a ai ?fec*fta^^5i 
»ratc«Fa *ft'«ai carei 1 a^ata >ratea? 

a^tc«ra ca'eai asi nt«ata =a®faai cal 1 
wsr ^caa? w «jca* fa®tat fawta- 
ncaaii ^fe^tea, atata'stca Ffatata c^ca 
*p^fe?a aa^a ^cs? aj^ ^a 1 ^ai*f a^a^fa 
fasafeaa arfa^tfaa* c^cai^a^Htata*! ^aata 
«rfai toi ata fa ? 



atai *tfai" 9 iata Tsr^tf^nf 

struts 


»rt«tto itw c^® ita*i 'snrafa^ 
atatotar* to toftoa a*c*i h <te 
sqci i gaifcsa to *iajto 

*tac*ia waaii 36 to atantca* can ®f*i 
«itaf5 carat* i atatitw fifat tolat 
^ffcst^a mm natatca c*ft*tata cefet 
acacia i to <a! 4® *fIB*i ca, 

«rij to cw^n ata ^ta 4*!l 3rt 4ta 
c*tc* i whv ftw ^ra «rw^*n aw 
w« , «rt' j 5r3«ja>i’ s5 ia i ^*ra ca *ra tot^ 
a*s fewffrcaa c&fci *tat*a atai aaca, 
$tai w»i! fatsfcaa a^aj *rto ^ 

I z*\ at! «t*, «WJto Itawa 
fWJ to ^ttntWI Wfa 'Sftt’t to 

T^rtoa *rcaa*n ^"*ic# ’Tfsitw ^rfrtont® 
*ai at* i 

^afto araa atalsjifa 55*rto 
«itaar a^to n'to 'sitatcaa ata«ii *n&ga 
fPi« fa’stgmrcsa totata faata ^aas ’rati 
4ia® ir® ntcaa fa i toa®: <*i! gaits 
aata fa >3] to! atai astota 
arat* i a^nt#J tot*a aa, alafaa ata 
5w artw i airtfitoa lai aai at* i 
fafa acntoia, *tat<toa 'JPaaf (^! 
gait's) w! ato i ®ta fatal ’ftatcaai 
*tc* i aflat* *w to fltsta *tc*i* *nratv 
**f*i[t** «rsr®a qppPufr ton *at®a 
ca, ^ gait's 'apftn i to *1 arav ^a 
atar atari nantt* an i ^apton to 

*tot* tot**—can ai a fa (Space) *t»n 


totCta, to «t blafat* ^aatoa if®ca 
to* ca, «fa nfaaH *ai n$a aa i 
aai^raa totoai asrjtfalfcnt* «r?aaa 
*ta. ton *at®a ca, faar nnta i fan® 
>« ^ nttn ftatn f®cw atca 4* !<ta®r 
ctofsfan jfa3na acna ca, tottna a^g- 
»pjj? toft** *c**! a«, «fta >stai ^tatCta 
^fca ito <«ftci i ^ta (flf a®atacas 
’itaa ^f®r<ai ^caa tofat tottoi 
gicai i ^»ta nfaTh iwi ^af« ^®afai i 
gicatcaf ^r«ta %% aacg ir»n '>*•» 
lltrar i 

Wtesrfl ftar 

a^ffcaa vy ^c^i faSla aqc»ia 
ca, fiw ^fta i fsfa caatr«ia 
ca, ^tatfta Itca (Infinite Space) af? aata 
fai atca? ^st?c^ ^ta fac3?a artolaf 
^traa ( Gravitational attraction ) ?t»i 

^ca ^a*'®t?i aarf^rcs nfa*r , s ira i 
>toa* >ftw #ta a^ fa: ca^tof^ntg 
f«fa aetata, afa »R-jr a^ 'siafa ^ 
(Infinite Space) wfta ff^tf atir^l, 
^t^r?i >®tan a'arai aratca^ ira mifB fns 
^ac'si ai i «tiw f!s ^ to gill 
a^fns teat ic«l, «rtata ftf «rw 
faca «(ta «ai!i to.bsa 5 ) ir®i i ^afa^tca 
a® a^ to jftatfta itra sto 
atit^si i. 

fa^fecaa ^ntfscl-rraa ?$ flratafT, 



3 *rt*n *tf%^wararrtr nitfx* >«« 


w *f1n«li axxxtx fxatxtcxx fk*\ 

XI I ^ 5*IR1 ^fWl 4X-"f X*X 

% 

*cx i' ftarbft ^tr*f»T x*it*rc cx, ^ 
cxh^frcax xtlcxxtx srxta'e errxtarj i 
**« xiR Rjtfafx? fafaxtx 

fxfcfecxx 4x15 w jtxr fif-t frxtxx 

XCXX I fx^ktXX *T5 fafX'G Rt^tR^ 

cxcx fxR* cx, «r^tx f&Opafa ’stcxx jf^ 
*f®CX ^tCf XHjf -1 CXtXt* XI cx% cxtxts 
XI XX *lfxxtc«l I fafx wxx—^xar x$- 
fx&X CXX <flxfcl fxxtft RfatXX XCXJ *TtR, 

atx xTtxt< xtx xxi xtx R i at^R 4 $ 
RfatXX ax atx ^TtXatXX ’TXtS’ltfax 

*tX <W axgXttX m XTfatw'x XXX XtX<3 

’TXtS’ltfax I 

'aftfK M x V 
4X’ M < R 3 

<4Xtcx M ~ c*rt»rcxx ax, V = Rtotxx 
afxax I 

^ RfatXX $*TtX CX CXtX f^R CX3f“ 
XXt fefx (Gravitational attraction) atxx 
xtx «taixattx *rxt3pttfax 4X^ cx^ cxtx 
-^fx^x ?xc?x xjtxtcxx (R) xttfx 
’rtx xj$ wtfax i afxt»i 'srtxxx ^cx 
xrtxttx x xtx «fajx®fcx JTxtsxtfox i 
xfx W SXit'Q «pfa'8 p (cxxx fx§l>X 
RtxfxRx), af?tx fxxtfc cnfqtxx 
xitxtx^ ?tx xtxrCtx i fxa atxw cxar 
cxtx x? x? ^tx fx^ryt? xi xttx 

«f5^ SffaXX'SF CXRX X’jS *tX I 4^51 

*Jtx« x*n *t«n, cx cxtx fxx£tx cxsr xtx 
xxi cxca xttx i 

fofa’fttxx xttf 4$ «ptsx xr 
xtx *ri i fafx x»irx— aatrax *rf<x x*i- 
xffx xfxxt<X1 (Gravitational intensity) 


*P?W, 4xxi xtx xxl ifxPTfa xx i $tx 
xta, x? $xxa^ ^ttxx cx*itx fxfekxx trx 
fxg wxr xxi xxxtx i fx§i»rxx w 
fafx axfe x^x ‘^N’ ^ orxtx «wtx 
xxrx, xi cxxqxta xxrsrt^x *ffxxtcn 

(Cosmical scale) xt^xft XJX I 

fxft 

^x xf x xtt? xft^xltlx ^tx ^fxxjta 

^it:nfxxai a^x xtxtxx ^R fx^txx 

^faxlfx tRX (Law of gravitation) &OTT- 
cxMr ^x?ixx?i x:xx i ^x^rx a:^x 
x'f^tcxj fx^kxx xrx«ixx xrx cx >rx 
xfextx xjtx;i xxi x^x xn:x, ai cal xxi 
XRtl, ^nx^ 'SJtCXI 'BTRX X^XtX XTtXTt'S 
XXI c^l >41X fxffxx XtR XtR 

'sitlxlflx afx "xfaxcxx x^x a<$ axrfr^x 
xx^ xax fexx fifcxix xxrxi fafx 
ftfx^tx 4x^ m xcxx^x fxatxtx 
(41XX al^txtx ?CX%XX CX, ■'XxV 

xxt^tcxl fxcxx i fafx pajx *rcx 
XXRX cx, fxx xtxf^xatcx x^tx (Finite) ^X5 
^fFfqa ^jtfxfax xWcxxtx atcx ^txi xtx 
XI, unbounded-(4)X WTtfxfa I^RX 
‘«i^x Tftxx sritfxfa’ xx, atx mw Pretax 

xxcxx srjtfxfax, xtx xcxj «itrx ’i 3 ?^ 
«iX5 at*rta xkfltx ifcxx xxi i 4$ xxcxx 
^tx taxffex xnffe, fX-St^CXXXRX XX5 I 
xxf^i ^x| nfxxtx xcxl xfx i 'xt^x^cxx 
xfxa fxX x^lx xt*ix 4X xtx cxrx xtail 
^X XCX 41X^ cxtx «rfxxfx cXhtcxi xtx XI, 
cxxttx atx c-ix ^cxr i xtxtfxa 
3XtC-QX« cxtx fltvx’hn CX^ I 
'xttx^tlcxx a^ x^tcx xcx xxi cxca 
ntcx, xxtf fxx ^iffxca's xi fw ^xx'e 
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[ >lr«r 3*, «f ’Rtfl 


sfi 'ttC*—4*^ fiytatfy (Static state) I 
*tcty tfscs 4y c^t=r tfiy'Sy *y fi i 
aytette** tfscacty Tpiyft strfeasy y*t 
a*y tfs <*fs $«* act 'aifiyfcfiy \a 
Ws: 4 $ fyyjtc* §ty)s yy i 

jftOT 4fiM>y *ltfi*ty *C3y Ct, 
'tfiy&ficyy fit «?*tft 'W -5ft 3ty-yfi 
*rfc*i *fcy ^tfies ficty C3 CCTftSI 
fit, si to* fiy , «rte*—’arfiyfcficyy 
4^ SC^ 4fe<fcy 'tfiffit ficty act yea 
*y yi i fsfi. fatty *ycsy cy, astray 
ests y^* fift* fs* fyyytatfi *tai yfis *y 
4a^ cy$ «rtytc*y tfifis ^fiftc* 
-ftyy *cal 4*15 Ingenious W $yr* 
^foy wtfl ficty tet*i»y 4a^ fyfefi^cyy 
fy<y *yi y$y*cyfit i y<an *ctl 
>.*!» insii 4aa sty sy fifty >stJty i 
4y ytcy *cti cy, anifw «r$y 
yi fiey fifty *••,••• fifiyy tTtttfw 
a?ft *<fl yfy i *rta fiffsiScs at*ca 
*••,••• fifiyy y*ar, ytcyy wssi sy 
fifty *tfy sr® i 4§ yyefly wf^fett^hr 
ficty *ca fifty >••• fifiyy 

'®ftctt*-ay i 4fe'i>y atety—cyc*$ fit 
tfiy^sit, *rs4a 4$ yfy fiffafi* i 
flyfistea fiyta *ca ^fifta ayy fy**M 
*ai to i 

*rfiyfetoy fit fiy, fis *rot?t i aa^c® 
ytate «ftfi fict^ to sarte—*y «tytfis 
?ca tw y$fis yea i 'sifiyfefiy to $ta 
s^ ^fiatc* toy, sty ns cae* ifisitfi* 
TOaaFcaa ytai <sicy* y$y sai ^rtfifs 
*cac* i cyyy—caai etc*, s*ta 4*fci 
ca^cyy ys ^ct ate* i *ct ywip <?faat 
etc* 4a< ftocty *t* eye** ^scact 


yea ate<* facta afisyfita fie* I firsyfa 
cyfi«-c^fiic*t 9 f ^y^ yt^^ *rn»ityte«i 
nfiwfflt c&toteny ytyteyj *s*sfii «rt<n 
sty*i yi c*tytfir fet* (vww csrtrtrt) 
^rtfi^s ?c?e* i styi fifty «ite»itc*y tfiy 
te<* ^tey ycy yte«* i «rfiyfctoy fit- 
nfi*«yty 4^ sfs ytyyty c^jtf^y’jjsiy tty 
fit»i yi, *t5 y^yyeiy y^ty^ty ctJtfifytyy 
*tet ®teyy ytyfy'i fifytfis yey 5e*rct i 

fteyfir *ity*r? « «npfe 
fit 'ty’ty yi jftytfis, <s fi:y ysesy 
yfitl 'site* i fit <fli fiyfi? to* 
e-feat^ yes «rtttyiyeyy^ c*ty yvty 
cy^ i ^e* tfiytt *yi ^rytar i sea *ey*l8 
yttfiri stj ete* <fly fiyficty ttfi*fci 
'srtsty ttsyl ytyi 'ttyteyy cyhaftesy 
yfi^ ytfieaT cy =ws srtei, sty ^ 
*ey* c*tf5 yt^y i cyt fi*^ysf yss cae* 
(flatey *fteyi ^ey elites fifty sty y*y 
ytet i *rtyte?y ey\y^t«> ct y’tytfi^y^y 
«jfi5 <f* w—cy| y^ey fifty y-f *tsty 
c*t{5 y*s «ite* yey yrtti etc* i «a| ayc*fy 
«fty a-f c*ti5 y 5 t*tfi*i syatoeay yt*teyr 
caai yty i <{y ^yy)*e*i ‘flyy 

ysps'Q cwai etc*, yi etc* ^itcti «rfycs 
«ii*-»f’ c*tfS y*y ttet i a^ai etc* *i*yty 
*yi eyes ttcy, c*tf5 y*y ^rtets ficta 
fit i ‘fll y*s «ftytc*y *t* etc* 
*s t* e*tl6 yfit ?cy ^te*. sty fieyy 
eyet i st*ct ^yty *ai «w yy ey, <fll 
aywtyy'hr iyc*« system <fltt*i fifytfis i 
yjtcai e^tatetl e^fiettt fiey *ycsi wrtcai 
^cyy y*csy ytrfy tt«yi ytea i sty *ct 
artyi ytea, stifij *s e*ti5 y*y yrtetfiatfirs 



jft£, >»«•« ] 


HtW *tfl^WRtTr Wff?t 


f|n WtfW 4*lt¥l ¥®^W nl® WjftiJ <4 
Cm ^»n—f¥l ¥XW¥ 1’ C¥tfi» W*W ^tC’f f¥ 

fin ? f¥ view *• nem flen* ? <aw 
w® wpf&n «tn ^w ¥nl *rren i 

fan 

wtfsn cnTtfafwsstw’t n^fin stw.n «rtfl¥tw 
f ewn c^r, flen* i ®pf^*fr nsar <nw< *wfl® 
4t*tfw¥i <$e¥ 'nneww ¥ts c<*rc¥ «rflnta 
jf® nfar® sew sen nft* i nwneww ¥t¥ 
c«te¥ ?ew new wt*wtw ^esr fin arcn? %® 
'OT i fin cn «r*rvflto ¥i *rew¥ fin 
flwtfNi tor ¥cwe*n i 

flnc¥ «si¥&i cw^enw nen $nm ¥wi ntn i 
> CW^eWW ntCW nC*¥ fl^ f&* C¥«5J TOE I 
CW^5 W ¥TC¥, TO fl^sfantC* 
ntew cnen ntsew i f¥i cw^i? w®l ^new, 
fl^®faw ntW"nfW¥\W¥® ®® Wt^CW I ftt- 
'w^eww ntew fl^ f&*«fn nnn-nfatflntw 
wn i ®¥fc <al cn, cwn.enw ncwj Stm sites, 
fai fwn-cwsjenw ntnj c*U *t¥l ntwm cnl i 
< al nfw¥nwi cnew flen fines nfatfw® wm 
sen m, cwe*$ flcnw flstw rg* *wtw n*r® 
stwi pfr i <antcw srn cnen ®e£ i cn 
nnlB nesn—^tfl cstntw ? TOr-nfstflstw 
wn «at¥ *rneww ¥ti cnes icw new ntw, 
®i wfl cnew cneii ntn, ®twcn faw^a— 
n<r=r cnes *mtw*i Hfh seni, ®tw «rten 
flenw fr fin ? 

«rtn1 *tfawri 

fln.wm flewtwt, ntnenffc Hotit wi 
fitntwi-neftwn <®^ <<ww cfefa-cfcfr flewtwt 
¥n<i f^*-«f—<1 flndJ m 

toi nrtnti i n* vtiR >&»% ntw «rf8lN 


wfapfrftenr totff ¥«r ftw* 

iWlfr-i ntfrti flw nr? ^dxi i flwtitai 
5ix»R, «r^j¥f5?} irc«rj| jrfal #t¥ 'ntcf i flwfnf 
«ffir nti ^fnutn ftKn d?f»CTfx*r« ntfftnr 
^Sfs ^8 c¥ flnr cncn^ ititnwi 

«<¥ ^r^rf ¥W i 

¥i flew ftrw nwjfwrntfnf^n 
®fw '*rt¥tnsr i w ¥¥i nftnl wm 
WXWC¥ i 

(>) fin wjt^ flcwtfl—flntw^ln fin 
'nwrteww c-iw ®m(5w nwtw flen^r fin. win 
fntrNPfa nw«ft¥wi i wcwi nttm 
wt#s nc^n, ntftfn wtln, ®rl nrtwt 
i ^tn ww tor— w cnc* 
fin fifws «'® «itw ¥weni, «tn entft 
c¥tfs wn® nten flenw nnn wnflsw nnflwn 
fin—f^eww w i wstw wni neni 
‘^fii^ <jjnj i $twi we 5 ®, c¥tfe 

w®? wfen fin «rwtl clew fin i ¥C®¥ ftfnwn 
w^w 'nten ^t^fw'sfcw 4¥ firs'® fle^twenw 
nen wsi m |^wi ^ew ®%w n^em i *- 
cwe^l ^ene^ mtntfnr i first- 

we*iw new wwtselw sen n® sitmfn ntwtw 
wtni iiwrs ntnem i ^tenesl firnew wfstflm 
® new ®twtw a?n i flrsfwciw sen w«- 
¥*rt®^w wewj ^ 'Bifls star nr cwn nstfw^® 

wewfln cw, sstw ^cn ^tftftsi ^ wn®nt 
apw! ^ew new wte^ i 

cw»if¥wteww cnjtf^fwwtnt Abbc^ 
Lcmaitreifll wn^rw ¥11 WCneiW— “The 
evolution of the world can be Compa¬ 
red to a display of fireworks that has 
just ended ; some few red wisps, ashes 
and smoke...standing on a well-chilled 
cinder, we see the slow fading of the 



«rt*T*tot® t m 


suns and we try to recall the vanished 
brilliance of the origin of the worlds.” 

totfffa toff 

stNii cto i to 4*15 m 4*?® c<ro 
sttR f ^51 TOi—fffprFtoff Rtt*r to srctfc 

Rs*tff to 'Si cse? cs«wi c*r»i, to ©tff 

Rtt*t toff s^tocs? rs^i c*s? to? 

w srN -art? 4to Prc* to N sm 
totfffa ’rstoffi sor, c*tl5 c^tfS 
ff*ff Rtcn toff cw c&TOl to, Rts? 
Rfo vi cs$ i $tffi =tc3ist, to i 

4* sr «wr£ rtow to c«tt* to stsfff 
to toff Rfsto «tto^s sito i 
(*) ntoiifc totff si ^to-TOtss 
s—4$ ®:$ s*ii tow. toff «tw^N®i 

TO RtTO 4ff< 4* STO v] ff* ?CT ffftff I 
®tff *ftff ?pF TO TOfTOff TOl I Rffi?TO 
to 4* SSfTO ffRt® ^fto© TO, ^5<fS 
TO Rtfftff 4* topfoi i to^ <«r>Tt^*i 

ton Rto to 4*k cro ’isfftff TOfts i 
4$ ^ totsfai tor cs, faTOofff to& 
w tow ®tff*ftjr i <®tffTO ®tm sTOto 
•rtto to tfc*. mew ctof rot* for 
TO sftr; to 'stir 4®fo sfai Rte* I ®tff- 
•raft Rtfftff Sfto for <jri*tff to 
to rTO i 

4$ «r*« r®i to wts «f*rtff*i-*rc?i- 
TOff ** >f"^f to art* fttor ftata 
fito ffii *it»fcff i cRUti 

cs, <-kr n*R «rsto *rt*ff $ r*r ^rst® 
ffOW st<n i «ti fftqs, *i?trtfff W. 
**rt*ff s&c*— nrctiffWff *tcff -rto fe$® 
TOffifR *ttcR, to toff ’rtsftr* ff® 
si *fas c*ts scfc sn i «<vn ^nv 

*zv nt^s i sfv ^fjf?i «f^ 


fflt cn, *PfK (Matter) »im ipP (Energy) 

wn to *rtw, *to 

orev "rpp «iW« cw *f«rt< •rtv 

^^^5 *rtw, c»ft*i iz* ^ti i 

capjtfefo m tor 

\ 

^Prwen wi Rf« 

TOfjRl R^rt fit’ll R<R R1 ft*!. 1 

^tanit f%R «r»rff%^ %zv ®ifTt»n, 

ifv •ffa'f® ^C'S Rtw w»n i ^-* 
Rla Wj R^^rfc^ «flflT1 TO 

•itt?, “rfa rrr JT'^fen *ffai® 
\5f?r ’rsR^i 

sflfc? sn I TOI CWf « ®t«l SJJI fW I 
nt«i^ Pfoit^t Rp*rft« rw «, 
>rrtwr Pfffinr wits to® *ff^p ^f® 

RfC®f I ®ta TO ’fJt'ltfir^r (Cluster of 
Galaxies) ^stors •fft’Rfii® RfffrR >lWCTI 
(^ntf®(5) cr s«it® *rtoi 

ft^3t® Ppti ^i TOlw^i *rf«n Rtro r i 
( o) Prorfat— rI 

CTlRl toi 

f^?i ^rtTO® i sftsfa R®raiTO05 Rfro- 
?-n «rt« to ®t* Rtwrt ®?pr rr 

f^CR I 4® RfRtR OfW SRttorr 

Rtf? oft, R® I Rtf?r® C? TO 
SWU ffSI <a«R« RtCW I 

#1 CRJtfofWN 5 ! CR© TOW1WTO? 
%-TO?n Rsntfi i ‘cTOrWr’-Rrr Rtft- 
®tonr *r tor ^ to Rrnrr?? 

Rtro i foft c»r^ ®c^?r 
f?cK^ Pr-fro r<K fRcn"R to i few 
w Rton tot^f toff efts 

nfffff^csff ^tffste® ffftt’f ^?ffs si i -to 



j toti 


c* ftstjSk to* TOt* to* I to 
4? to «rtvfaai *1 «rtf*farftTO 
crc? to*, «i faf* to** *1 i m to*, 
** ** *®s to &vnr *$f*TO* TOtc® 
fH-CTO TOOT I *fr« **3 <W *fttf**i- 
«fn *wl in to TO*, fti $fti st* 
3gc^ *f* to fa* *s* ** <in*r i 

COTftTO** fa®f*t *tTOaf* 
cto toot* towi *nf *rwi $t* 
nfiiwli c*t* cit5% **st* Ift® c*l i 
faft to*, v^ftH *TO*1 *it*ffir*f** 
■«rcTO «ftTO *1 i wm ipffti *« fro 
to* TO*tfa cw TO* *n *t*«i *foi 
JPHS TO* I TO** *fW1 *TO TO 
fa* *$* i c* to* n to TO* fa 
c*l TO* *s* *$ foil' *c* i <$| ft? «(* 
** i *r* wt* to* nfsft* TO* ^fs 
>n(< *s* stflcTO** *wrW? 

5t* OTOT «ft5 ?t*f* *^* TO*f I TO CTOS 
■4 flft **tft «Ft«I TO 5C^ TOOT, OTOT? 

TO V"i" , i ,, V‘V ,, i"V")'00i 

• •v'v^ (TO ’f’PtilS srfa *to* 
>Wt* ) «fft OTOTC5 fe|3 ?C* I *1 *?$* 
TO TO *to*s i cTO TO cw 
*$fa* *c* *i TOn *»n toot, fti 

$1 TO cTOi cto Toot, TO sfa we 
TOsi TO ft i 4 4T n*ft^* *to i 

<al n ww **. *H to. *i Toot 

CTO CTO ? TOOT* *TO ‘It dose not 
come from anywhere. Material simply 
appears, it is created* I «q| «fTO *t*OTl 
*TO TOT To*, TOOT* TOftft*TOWI 
*TO* *ft* W ft? TO um 
*TO*—^( ** W‘« ^1 OT, f*fTO* **- 


tfW (Background material) n? W4P* 
*TO I 

TO TO, *S* ^ *TO*« toTO. 
^r« sic* TOf *i, **n (Si *<ar fftn 
*tw i jpotI nfiRfn 

nt*TOft*t Ton c®rWf* c<i* i 

m ®rc*v «rfOT ^csot* >«f4t 
wh* *tllft *tl?l C*f®'9-^^*l *OT* 
TOTOj ft| TOflOT* i ®U 

to ftft c«r, to? i* c^tlS 

*^«ttOT **aifaTOr «i**TO cec* «icw 
ft«l I (ill (S*J *($T , ^fTO ft* 

c* *rft^jiV, «trs *w Toot *n 
Toot toot* 3<f t&fc^ ft *i jfc*r^i 
?c9^s rtkrop 

(ills, sft ^ {5. c^lt 5 ® I ?C591 c* 

(Sfftll srtsr »(s *t5^ ^C*f* 

C*| I 

•ot^ftwi 

9!'9* ftsfftatTOS ^*«C5T TOCW* 
^Iftst* (ills. »fTt^ ftfl ‘Continual 
creation’ vSCfif TO* TOC**I 

*TO «nfclt*r^Jt?i OTt^tlfS* *tft¥ 
TOt*TO fTO SOTC?*—C*TO* *f ’TTOC’T 
**, OT’ff* CTOl *S* *^S ^ S*l 
TO ‘Continual creation of 

new matter is a property of existing 
matter depending upon its physical 
state* I 

TO TOfftf® fro *$* wt* 

njt*itf%r i to* *r^lw ns 5 ! 

n**tij *rffaTO *c^i TOi aifu ftft« 
TO *|* (®t*1 # TO TO 

*w *s* ^ f*«i* *TO i njOTtft ^ot 





Vs* tit* tt a*, ** **«W 


^ta wa fc*fat® *a i «tt8 4a* 
avfa« f*& % w atfta cto cw I ft&JW 
*rt»n a<* cacarfc s* a$a ’tjWftri 
faeta fatfsa to c^r ^wa aril ?w, <si 
nfa*(< *aata to$ a$a qjtqtfora aril 
fW, OTI <1 «(tH1 TO*5Fa fwtffa 4$ 
ataata f^fa cw mtTt%i aa i 

tawa a** fcwlfcn* TO atai o£i 
w* i ars ftatat mtTO mtata qfatm 


TO qtw i to*i faca^ awa—faortat«fa 
srfftaa af£ atwra an . aaa «tfc*r ^f*r 
®ta atafaajm caca aw ?a,4 fstfKft*f» 
aaa cafro at*. w caa-fta^tS ata i 
fawtataTO ^e#a o& §£w I 4?a?a 
mta 4amarar ^rfrota aaata csfei *toft i 
a?gaa aatfN f&aaTO* mt^ TO atarca 
far ai cm *fca! mtaai mt-n macai—aTOa 
mtaaa fcnrtfre c?fm i 


mfaa errata 

c*rt*rctar raprof 


aiata atam aml&a to rntyfam wTOa 
afasa maMwa mtcafaan mtfaateaa na i 
batata «fa®ata tfhtata ami <(to 
fata mtcafaarta dtetwa 4a* c*rt 
caro$ <sia^a$ aw vtawa i caatamta 
^fratatora fofa Jiaw atwa aa aja^ta 
mac® caeafroa, ata mcamfe facta «a 
Stem mtml mca t caaa—cmta aara Sna 
*| awa «re»m fro 'sfmca faw w&i 
mem few ata ai maai *1 awa awtcai 
]^ai atftc® cmqw ctfei qtfaca sci— 
ca mcm tea aai tow i 

«t awa amtcai {?pn faca aca w® 
ctfawa am ^w cami ata, ata to 
a*j8a ata ca«ai tow atata (Rubber) i 
matatwa ^ asfaa cmcfr caw i ®tata 
mcam mtca atata am mtfa$® tow 4a* 
fawtfam «fatqfr® ata -aw i atatiaa a? 
«rtaT®r% m mtfa?® anw «aa^ frsitfa* 


ac^ eta am i atattaa a?' a«l mtfa?'^ 
^awi ata to mm atattaa afii ajaatfaa* 
wk ^a'sstlxar mwa* caw 

mw i <at «fcat^a^ta to 

aat?*rtf®¥«tca «rtvf^aF atata ai TOata 
a*cq <4*k aa cto ^ naK^i at«ai 
ata ai maai 5ta a?ai asa aa aw ?f3ia 
atata «r*s araata ^a®tfaaa:aa fe«i 
^ ^wi i 

«rta ^ *t®t^t aca aataa-fasstafcaa 
^art^a fwi 4a* afaata TOwa ?faia 
^atca atata foat a^aata I #caf 

atlc^q arjtatc® 4aa «ft*fe¥ atata facsa*i 
area caata ca, ^Ha(C) 4a* ^toteafa 
(H)~4^ ca)fa* *tate«fa atai atata 

^®at 4a* 4c<ra ch m^t«. 

atatcaa <2ttafaar ajar ( Emperical formula) 
TOl C 5 H 8 i *raa®t aTO mcam 
caaa—^ata, f^afq, fafaa, ®ita^a «f?a 



m >*«■« ] 


m* ^ 


*t%t* *ORI >W9« 

<hw catfeoi fcfcfqa'fo’l «r<WC # H 8 a*ft 
atata c?rt? «rtm®tca *orc <w 
4i ata cw atf$ortf«rc i atatta <*$ am 
wrffa wftortftR 4** (Unit) aorcsi 
Cat*$ atata C*T* q* 9 ft'8?1 

art, cntfs aft w «rftonftra (*fiw 
$*rtca ) warn **i at*, mq 
?faia atata foft *ai atta i 4fc*m q<tatq 

fapitW asoftPt* farai (Polymerisation) 

acq I 4$ Prat* atal ca ca^Pt* taat F* 
$tc* nfqata atq i nfqata a* 4*ta* 

(Monomer unit) atai (feat 4a* §*onl 
STfafta* *?ar 4a* fa* ai^St* (Molecular 
weight) wtm; m* qfqafta* artjst* 
'W '®*|, a<5 Jft<fPP <&fw (Monomer unit) 
nfaatafg I 

ffajsf «MH fvh $ftaf l 

*m* (Wallach) atta ** fasstfa* C**ta 
c^r, *ta* fta aca aft ^totftrc (*1 faft 
®tapR c^q cat* *tafttqa) artoit* 
4*ii> a* *tt*a qtts cat* ca^ai at*, ®t$tq 
c*fti atta ftta a** mow w a^t® 
afaafa<$ *t* atai >toi *fctt* fBqtsa'G 
'qftortftR cat* *fta taat *taa i 

*ftcqtfara ai cat* fcwft *t®i, cat ’ 
^taftfa cstqa atan qtata* *ata *tq 
*rfttqtfcrc srarsa ^tsr ** *faia §ntt*a 
ftt* $ ct'sii *oii, atr$ <rp at<at* *fta 
atata *ai at* i fo* aqtata *rftcqi- 
fcfa *ftt5t*ft* (Unsaturated 

hydrocarbon)-4* vSft'Sfqf’R (Diolefins) 
card's* i qw atqt*fat*ai fan *ta 
caatqa, aft ®ft«fqfa* cat%a 4*15 
natof* atai *fa* atata teat *ai at*, 


*t* fawt *»t¥*fti* m* m m» 
W f^t* qmi «rt«i w c*ft 
vt*t* 1>¥ 4ttrfw Atm? w 

w sn, ffi c*i itfftfift temw 
F06 ntofi nw cw cqq tow ftii 
'Q qftam fncfi Wvwrj cmr 
ntfhr ^j’jqtcw fc«far (^tc® «rg?r 
mow *ttx) wk finnw 

3FC3T Stmw 5tft?1 t,^ Ofql 
mow m & stf^n 
*1 1 «r^s 

m* 1UU firtKWI 4:5^1 fipRltO 
*rs\ ?cqi i 

3rtOH^5 m* **K 

*oi fPw ma *cwi 

$tw *tfaq *jtcq{8* *Ttfq®-^a 

*rfa*rtfsrcoF v»°c-^ *w (vfr?) 

*Pw atata ^®at i ^teortfera car%a 
*» q®j ata ■sftafa* 

^a ?tqi C 4 H a i wrfoqtfataa c^ 
aqi atai w qtcq cqcaus* 
(Lebedev) ^a cat* atata (ata ata 
atata) ^at *taa i atf-iata ca^la 
«t»r atata «a| ^ntca ^®at ^a i *tow *a 
atPiata ^a®tfa* ^cltfa^cqaf^ *tlortf«ra 
4A\ ^Jtq^tFq ca:* §a®®a ^atta *fasa 
atata ^at *eaa, ai aca ^*at| ^a< 
*ttfaft® aja^ta *ai w i afa« ?faja 
atata «iart®a ncaaai fat-ta *ca atf-rai 
^ |a«utw^ RqfVi, Pfi ajaqtfa* 
^a S^qtaa «raa *trtfarol ?a i 
4aa laaf^af ^a» ?ata *zw qor$ 
^tOia^® <tt*f** atata a«t^l 4t*atra 
a* *ca ca«al fi«n I *trt^a atata ajaqta, 



fawa *ta «rfaa*ta srcs «rtwt«fata a* teata 
*tw citwfa *iarta fat* wia *pn i 4 ^ 
*ia*fa artrfatt* flaw atata teata fat* 
fatH SfW? fat* 4 a* S 5 * ’rfau it* *at* 
atar *awi i ^ aaa ortrfatt* faafai 
atata atta 4 * a*a *farc atata afy 
tt*H, H ®fafa«ffal ^tsfaa (Dimethyl 
butadine) Clt* teat *al W I fa* 4 $ 


amtfir* at* teata a*a 

*pi »« ' „ ■ 

**i 4 * 

ita^afa wt *ai 4a ^s«% 

Ita^taa ia«i 


[ >w* a*, ** avto 

atatcaa fcnj* *«rtait ai afata *fta 
cals ifa*]** *a i wtrffi «r«t* fa^tna aaa 
tffta a««» i>* ffaa atata tell *tai 
fa*$t*ia *ra *itata aaa srfafa* atata 
nt*ai cat* aft*, **a ?faw atata teata 
$ta*ita* at® atai arfafatt® c*fa *w 
ca ffaa atata*ft teat *t*1, c**faa at* 
lira ca«ai atai i 

atatafa* s*f* 

$t®fa* cat* 

•sfffa 4*1 c*ai *n*ta ca*i) 

«’Stlfaa cat* 

$t®faa * 'a^fatatafatfaa cat* 
®fat*ttai lafaa lata car* 


fafaf «hwfa 


artdr^cs atata fo#ta *tan ( CTtfc,* ) 



bS»01 

bS>«!r 

iaos 

>a8* 

i»8b 

bS>8% 

ba8« 

b»88 

^ai 4>r 

^,5i. 

o,>S(8 

^•,4149 

oi,ivsn 


a8,i«s4» 

bi»,44»a 

ai.fca® 

aai 4a 

8 0 • 

«*8« 


b.VSb- 

a,b«i 

^,«8 

V3,4,4 5, 

«,b-U 


faNsta a?tat*a **a *fa* *tfc* fatia 
atujfa c*fa *faia atata teat *ta fa i atfc* 
«rftafa*i cat* fa*faf* aft* 4*a*a *faa 
atata *it**tat *ac®i i ^caia aaa atfct* 
*tat¥ atata fa^fata * *ta*i ata* 
*farc atata teat *ai *a i 

«*> #ta?a «itta ^fatts *faa atata 
teata fat* c*ta a*a fai ai i arlrfat 
4a* atfaiata 4fac* atw cata ®tat* 
*faa atata teata «rf* atattaN caa I *jp- 
atcl *aa ata*i (^o.) <na* vstana 


fasfafa (i»v5>) *+t* ffaa atafa 5t^*a i 
4a nta fa*ta fa^taia aaa atata 
<iw ^t®faa ^fafaa atata (^»8%) bH s 
^ i fa*ta fa^tasa «ftat^ata*t^ 
*rftafa*tt* *faia aata ^®afa tffa 
facia ifa fatafaf *at* ataj *atil I 
it»88 att«i fafa*a atata, ^as«» ntti 
ifait^tataa atata, «8i aftti c*t>® atata 
« >rtt*i *itai 4*tSs(t®® atata 
teat *ai atts *fttafa*ta *faia atata 
teata atari c?«ai *tii i 


t! i»8» i»8« >^4» ijjta 

atail ( In Sa ) V4* a,«t« ^^,81* SPSS'S 81«»,bV8 n>b-,«ib 



ffaro?fatir . 

# 

flaw *tat* bsftv *ffirot«i ( »k tor) 

^|: >S8>3 >»8« »81 >»<• >J>4* 

*ff?nrf*J *,«** 84,1>8 8^,o»v» 4tr,88* 88, *1* 

atftata kawtfatarai *rtaa*rta atai &wr *?v to i ^a ca*ai 

artrt^a ?farc atata ( C’Ttftata atata ) W 4 >r. c*. atata (S. K. Rubber) I ato 

toata «prtroja wfa 9 ift ; ®J' 5 ! tfatca? atfrata *fia atata ^ntwwi 

fa$ a^a >s>«* care «rp flaw atata ca^ai toi i 


afftsi 59V58 ^S'O* **8lr 

*tf?Wh ( ) »,y» 88,^o» ««,••• 8br,«»» >*«,••• 

aitjfa* «Ftw atfrai 'roa* aafa tfaft atata ffiaa atatcaa «rnt«R l hrat® w cat^ 
S*nt«ra to <<w §«,nt?rea «rfaat e f , e ^a scto i ca«ai •ffa’ftajta (Hi* 

cacs cto 1 ^fa* ▼fw *fiw atattaa -smi’Mlwi 

atata ataatcaa $afc « siitfcaa to $*t*ifai *ai ata i 


from s'aro forttwpnr •ffimw (m ) 

Jft*l >503 838* *38* >388 >38«J *38tr *3«» *38* 

*ffaal*l *0,8 81r 8*,«lrS» **•,«>** 3»*,a*4 b-»SJ,4*8 4'9*,*lr«» 4«8,«9*8 HI,8^3 


aPra 'stasatfa atata amt* fat-t* 
«rata TO to fa $atf*t «rt«tfa* aptc^r ^a 
TOteatasl wta $nTO TOrea i 
*cre a*ca* acaj awfi> a^a atata 
▼rtfrft catTOtTOi TO<wf*r aifero 
afftTOt* I ^a statMa cafaqtre 


TOtcaa atfaTOt* <refS ?faa atata 
(^tstla feflfaa) foata ^taatai c*f*!l 
TOd i TOi **i afa ca, <sta^ <na*f?a 
acafc atarfa ?faa atata §«TOa *ata, 
atx 5 ® 'Sta atata aiaat* to* ai 

to aro ntaca 4a< to* faca^t ^ States 
w aca i 



attnra an -q *ta aifalan)? 


'attni ant* 4aa 4afci ftfaaa nfata 
CatTOf, at « Cat 5 ? a^ta ffat 5 ? ata C*tt*l I 
4? atai wttai tow aataa ftfaame 'atta 
ca'ofti cat 5 ?' asta *ntt»rf% ^safa ata cwttn 
=ri; caaa—awaafir, af*ta«fa« 'natntft* 
aft 1 4t?a 'ata Jfa a*ft Wfl»ltta* * 1*1 
ftatftai wftnta-ftraitata ftrafiS «rat=T wtta 
wtt atatsa; TO :— 

(>) aitftf*a Wttntaftsi (Geometri¬ 
cal optics), 

(*) reV* aattataftarl (Physical 
optics), 

(«) aftai wtfltaftwi (Quantum 
optics) I 

WJtfiftsa 'attnfaftaita q»i am *tw, wtwi 
nan ntn stn I 4a 4a&l ajaatfaa 

TOl *tw, vtft* aTttaal (Pin-hole cam¬ 
era) i <4$ sft c*tnata 4afei af* ntatan 
as—4t* cata* cntaa nt*faj ca^ai ss 
411 4afcl s^tat*} alar, ffc*ta attni 
a<-aai, ata ntataa fata 4aft at<a ^fer 
( 4$ arfaai fata c*fti freta^a ^afel aft 
♦ftitaai an. t cstsfat&a “sitftfaitn 
ftatfaa art® 4®t*f fafaa” ataaa&aa 
cant* nttaa )i 

^wtro wrtfafaa attntaftsta atcnta 
aftrta ata* a*a«fa faatn ttai atata— 

(a) altnta tfftsana (Reflection), 
(a) attnt* tffcnal (Refraction), 
(a) attnta ft^rt (Dispersion) f 


^rfaa'ntaa to atnsi n«ft«i sf*fas 
cant* nfa, atatafta nnln «rf*fan 
(ftfag ^rfawntaa atn) cant* nfa i 
4 tatar attntaafar atn*a ft^a fcna 
aft* afantsa nt*r ca catta a* *t* 
aftn, fta cal cart ata^ *tai fata ntn 
4 a<, fata ntata nan afonn ata atnf** 
aftia ntn 4 a nn*tn attai srfanataa 
to tor afts nts, ’snwttna ’Itaa^i 
ata ntstaa «rf*ftn cam ata i «rf*natna 
aam *n attntaafaa atm a nfta&aa 
nata i atnsi caaa cat 5 ? *an nat«fta 
aa 4 S< n^ aft wts aa^l *w ata, w 
aaa ^ttnttaa nl ataja« ftf^a aataa 
?ta atta i 4 tro ^ttntaaftr «itn^sa 
ft^t^s nt?’ ^ ft^a ^na 'aft* 'afentaa 
atw ca catta atta, aa^a atajta atata >raa 
c*rt cata ata citfe ?ta, TO *t^ aftr- 
a^ af*nata ca*ta atta I 4 a fttna 
^a^ta ^ittata «tf*aaa «rf*aata antaft's 
? 5 a, atta 'ataai 'at^iaata ^rf^ana 
aft i aa^faa aa’fftai at** 4 a 4 a «ra& 
^rtaaai 'attata ft^ataa to 'ataai 
aaa? ca»iataf* (Cylindrical) attaa to 
fata 5 ftai ^ttntta at'ifB ftfas m 
c?at* *rtt i 

c^t* ^ttntaftai ^tap 4a aTO awta 
TOP tot i Fwtwtifr ata aat*a, 
«rtt*ii at*a aa^«r® aw cata a*a«ft war 
W aftata ft«frt i csrtfrl 'star* 5 ?, 4?M (6ta 



atf, »«»t 1 


«rfc*rtf $ ^ti $tf% ¥ f%fe * 


(W<f m fsfWl, 71 TO* W *(* 
tffcw i 7fa 7*13 *toi «rfrfa4tti 
77 , vr*it 7(7 'ed I 

tjtcot, «prtfta faf cfK <w 7*7 or-wm 
7(7 $ 77 71 — 75 ft «rtwi I 4*^ WfCTI 
am »rt*rhM «rtvn i wr -raj* $13 
c«rt?tCTi ^srp ^w*tm ^ fafrfe 
Awt^h ^^{3 twi— 7ttorc*ni ^7«r7t? 

(Wave theory) ¥17 fl&fepni 7fi7t7t? 
(Corpuscular theory) I ¥$¥¥f«l ¥7(117 
7t7t7J ftu $t7i ¥twt7 ftfe* 7&n ttWI 
tor, ftft cw naWhf t*t Rt» 


TOit* *rfo vn 7ft* 7W **» c*^ 

4ff«lrtw snri filw *7 ift 

ffaqj? fofsr iNtt I <nwt(7 foft ¥t(*lt7 l*f 

firt»pr tNtcw tut 

¥7it7(7 i 77 wp TtTjw Rtwt* 
7jf$77*l (Interference), faPII (Diffrac¬ 
tion) jpi^ ft? ft* «t(7 7jt<m f*i c«m i 
77?t7t7 flZV> 7t5-(7t®17 ^ 

«p *rt¥jn tfw ■** rw C7tf> ft(7 
c«tt»it¥t* ffa (fa *) 4*fB 77^7 ¥t(57 
fe*nr (7(7 7737 fa* 7f*r 77«t(7 77f*7t7 
RtwtT^far cpii 7f7 'iz*< 77®t(7 ^ 




vz*\ Twfc >rtwi (7(77 i ft^zi* 

ft(7t(7 ¥t(7l 7( E 7-¥f® 7<7¥«f7 

7far7i far 77fr i wtf® ^ cw 

C^sfq f7:^3 7(7 7'faftf ft 47* 

Rtrfa 7fat7 «rcf fafa k c?«n 7t7 i 
tiIctr ♦hi writer 77 ( 77 , 

¥ft7l 7(R ¥7t7J (Longitudinal) 

"TaR | S5777f$7 W& ^Bti 7t7¥*(1 c*t7 

^Njpw «rnt«R i fa* c^«n am If *1(7* 
7t(7i ¥7ff7$ 77 i 7t$(7R 7(7 *7t77, 
fanr nfaiti <w fas 7^7t7, 7t7 


HSfH «I*i^^«l ^ ) 

(Concentric) 

« cv *fi ^ (fsar*r) i 

•rftfroi ^ w *fo*ti* 

’Rif aft ^ 

cm ctih 

^j^vS va^ Tf'Trt (Phase) faf*T5 ^7, ^8C7 
(771 ¥pf, Rtl 7t? 



Wt5f $ 


[ iir-i nm 


1 T»rhr ftfa® **, ®cq *w*sn c*<n (ww* $*w c*z$ ifot* s’qftn 

W?zi i 'arftqto-iiftn* «flt r-n- *<stoPi &^q « ^nq't*® «i^q qqfmtq 
tew ft 6s qftspsita &win w c*«n c?«n *rtt* i ft®fa cto ^ 

(Path difference) fcq?f l i§*.q CW ’spfWr qfol (M\ qtt* C£« ’gfcfa *IE*fJ3 $ft1 

«rftqft-*ftra ftft* w qftaf*it5 ^ftqt* «rfoftw ^’^tc-r (ffear *r) i 

<*1 m i ?i w«tft* «itcqft- **ii *9 •rl’wft ftt*m *rta 

flftr *rtwiT* *rftqtofc flwtsftw q*n w ftw*r*i c*«n i ®tc« qw 

(Modification of intensity) 'ojftqt* 'srsffl Cf® ^t?f HWJS *fa1 ’3K"f *Tfa 
qTft*3«l i «nps*r *twft w.*w %*rc c®q sir ^t’f® «rtwt*-*ftr qsjfaatq'sft 5 * ®ta 
*i cncSfa *fwc«q sfswg-s* c?*n qfo i s’ntn w*t*i *r<ft ftfas w *fc® i 



fjrftftw c*U to* iffanw* ftw*ii c*ft*ra *rft^prs »rc* >rc«r «rW* 
wit sfttq *Pr't5 *t*i *rft *ftqft-?ifa* nq nftapsjfjj offftj ^r, 
aritftft* «it*tw; ft$ qft *rt*rei vU if ^falfowrit fewi « ^s^q ««rt* 

*np *i sfri cs®t* «p •ftnHtPr fcq*rfo 3 s i ftwji c*ti w sft *rfo, 

4*1 ^lp?®cq (Vertical plane) flW *T?1 jfr igs^q caqf'sfqa fiffaqr '3* *src® qft* I 
q*T *ft, ^ftn ft *tani cq$ *Jtftft* ftc**n ctM 4 * w*t1 *tq «rft 
*rfttt** itfl cro* ? cqtdft i cqrt^r cwrt fcvrfa ^ qii <**$ ^ 





*t§, >&«•«) « vta fafo , *•* 


*fai srfofSre few 

arts *st3 $3173 «re*wty* *3 few C3<n 

r.f r«M 3t3 I 

feftn “rac*3 «rtsw 3*3t’?t 

3lW*T ^t7«lt3 «Tfa <4? f3E*t3 3l?3l 4fOT 
i *3tc*it3 <4fe fat-ft 3fot3 313 
333*63 ( Polarisation ) | g*t3* 3It3rG737»13 
fasjJvcsHf 3S^ (Electromagnetic theory) 
S|f^51 <43 «f*ffe fet?3tl>3 3*31 C3*I 31 I f3$T«*- 
C5>W *5^t53t73 «(tc«11 w « g3¥ 

CSfec33 * *f3fr, 3t3l *13^3 *l3*»t73 «wfa*51 
33t$3t*l W*l 3*t753 <43*$3 fe*f3 
33fa3t*l *lt7*l1 <433 *5f£3 73**11 *7*11, 3t7*5 
^tCTt*-3fir «fffe*fil*5 *73 f3*s)3 3*t75 *I^S 
*fl73 (ffear 3) I <433 f3*®)3 73*7*33 4ffwf5|3 
uf3t 33Wfe 4f f3^*3 3f*ST3 f373* «tt331 

*lt7*11 C337*S *Tf73l I fa$ 3fr f3^l3 
1*1^73* <Wfct3 33f33l5l 7373 73f3l73l 
S3, *®73 <433 <43* <513^1 <®lt373 333 <5lt3 
> «TffevfiFB 43tWfV-3ftl 7331 3t73 31 I 

r 7(33t3 «HflP1«T73 C3|3t:^ ^TfC^I 7337*® 
*Tt«3l3fC3.l ^3t3<9 7331 3f73 73, <Wf3 
«K^t3 33 3<3 73*t7«l3 *|ffe3 3C3f 373 

3t7*lt3 «rtWI3 ^f% 373 I ^<3 73*t*l 333 
43* 3373*t7*l3 33 f 3, «ltWt3 «Tt3?lT *®33 

337573 73 s ! 573 1 <47 *7<S ^tCTfa-3ft3 
*tf*f*®3 73*13 41° 5^31 <43*t$? 3t?3\3l 
*3t7*lt3 <4§ W^t3 3t3 333^3 I 73 

^I3^t3 flfwfiw «ffWl <473*3t735 7?31 
3t3 31, <$t3 3t3 333^3 I 

f3^J3 31 $>33* 7*3^733 3*t3G *5|hf"l3* 

31 if 333^33 3*t3*i I 

>H>$t73f<4* 3(^5 3^31 i|*J *733 

* 7*»fe3 <4* <ST*t3 3tf"f; fc* 'G 3t3 
fe*5lfe 3^3t3 I 


cfeftart* «l*lt 73 &t 3 ft* I ffef*T 7337*13 

C3, 77*3 -atwi *irhr C3f»if3*tr3? (ofrw 
3 t 5 ftw 3 ) 4 f^C 3 t 3 ^®t 3 ( Resistance ) 
3f33<$3 PI <43&t* <43^ Iftfec^l 44 
ffelffa ^3 C?3C33, 3flfljr CVflt# 3f^3 
ffew ^8 3^t3 3Jtfetfhr 33t3ff^ 

< 43 ^ mtvr c3^3 3:«r C3tn 3f? 
3)3t^T3f 3tC^3 fe33 ^f^C3«3*l flftf CW Ttf, 
^C3 f3^J«, ^3 I 33tHf *1tW 

CTt3 <433*3 C3*t3 ft^IV 3 ?fe WJ 3*31 C33 
31 I <4C3C3* C3t3T1 C3*l C3, ^1313 «f«^3 
3l*1t3T3* f3§T*>3F s Tt3 (Electron ) fe«*333 
?3 I <aftC3t3 3*ta:*1 <43 fes**ff^ 3W <43 
3t3 C3'Q3l W1 «JtCTtV-f35J* I 3Jt3f- 
Gl3i33 f3^IVC^33* ^1^3 *rWt3J 3331 
C331 C33, <4^ f3^J^3*3t3 f3I333 ^tC«11 
3?3t3 *1153*8 f33 3C3 ^G3l fef5*5 31 
•fJlVtflf W C3C3* C?31 C33 C3> 'SftWl 3*?3t3 
<43* C3C^C-Q3 33 C^tfS «tW3 <43* *»f3 
3f33 3C3t <4fe 3*3f3 fe<5.333 I ^»»« 3tC»l 

to 

f3®t3t ^jfe38tfe3 <4fe '®3JC3* 
3jt3]1 3*33t3 3fCSr SfTtC??3 3*Pf3*t3t:33 

(Quantum theory) 3t^t3T ^^^3 I f^f*T 
3511513, <5ftC ? it3'' "1% *st3 33^ *$3J^ 33t3 
<«tC3 3f^*5 33, ftfw8 C^CST >ffa« 

»(f^3 33f? I <4^ -ff^f3f S li 

f^5f3 C3t^3 3«IW3 I ffef3 ^f3<8 3^3 C3, <43 
<4^ <srffe 3t3t2t mT 3jfia 33 feOT3>3?3W 
*1t« C3C3* ft*.3i 433|3 333, 3t#l 33^ 
3f«»rf^C*5 (Kinetic energy) 3f*lt3if3'9 
*3 I <4fe *8t<f3 >PBJ3S1 «!3t3 3*37*13 
f 3 3513*1 f3r*13*t3 STt* JP33* (Planck 
constant ‘h’) C33 3*73 ! 3tI33 

37W feft SlTtf <3*33* 3t733 «1f$ 3t39^ 



[ TO 




Rftt* ftft «rfr»Tft*£TOTfo*¥TO (Photo¬ 
electric effect ) «TW«tTO TO«ft TOtTO I 
^ftTOfasta c**ir^ to 

toi *t toIS feirt^i cTOt cwto *rtf*f a, 
Rft faRa ^ ^tpita 

ajt<fri ^51 to m i f^^7j 

fro* qfata my ftn* wyi 

«TCTtW^ i ’f^t*l C’f '£%W TO aR TO 
TO*ft, ^1 ^fTOTOW TO Hi'S 

via l atsfwt qnv vtn ‘to’ 

ntc* i ajfroti c*r ^ 
to to to tor, ftwnw stR.^tR 
nWtwi ^ts ft—ftmt*i qfw j *i* 
tor, '■tfwft-fcasTfw-TOi i5i <Ftcw «!tc?r 


ft I *t*ft* •fpis S|t«tCWV fcltffo C*ft 
wjwt «r* ft cro to sri i «r?fta 
4$ ftc-rc fTOr ftrapr* rm 

catTOfaTOrspr ^ftwftfti vvqi *n 
myi tor* i to ft 4v 

«rp «ltfWftW VI WfZV CTO 

C*1 ? tttdft TO, «fWFF 'wfc TO 

*TO wi i nCtTOf to* *rc«r c* wn 
TOsi^ «rTO mi, «tt to; 

TO*I *nrcit «rw cro pit wrtw TO* 
«itftoi nftoi *jfroR wi *rtsn *$* i 
^sft CTO 'WJRt TO^lft^lJl *t«m 
or«*i *PitR* to* **; ^tcto 
TO TO^-TlitCThl TO I 


’TJ'ffia <S eirw? ^St^F ®T§ ^?PT 
*«rfir<^f TO ws 


'JWtTO stftTO *J §*tTO **TO *ftR* 
fftft wr >a«»8 tow •fTft-fiwtcro 
CTO**t *J?TO RWI TOR 

t*tW&fc «rc cfc^cTOft* wjh* Tst^fn 
tftppre^ i w* i-«r w ft«t*?tR« 
wttf-ftTO* cto*«i «**TO to* TOfft^s 
to mm i 

TO*i TORftTO wfai *TO*t- 
fa*t* tftprpni m to i 
fttfrohm Bfttspi ft^eits toto i :s>o* 
^tw TOtftwtftfl tsiiWBtt *n ciftwftft 
csir tor jfcron mi 

ft-4^f®. »lt^ TOW l>«& TORR 

»8V *rfa ftt tic^l C^ e T dJfaFFfa 


«tiTO # rt»rtTOa to ftft ^f?& 
i nwNfivft 3T^Rt% '»i«ut 9 f«p 
a»cn ftft TOitftai fi'tfiwtTO crf’T'rft mi* i 
wih* *t*rNfa'3Jta TOtTOf'aftftw 
TOTOfttnra ^tfast^af *tFT6 to 

( ««•-iS4»« ) i TOtPirtcro ft»it^ t*fr" 
VI ftcror ^fTtJTtftft»r TOTOWtlTO 
nfastqaf *rc5f'e ftft ^1^? ftcTO i w> 
*rt»i cto ®t: ^t^R>r *ut 3 ifgc>t^ t*r 
vi c^^c^t^fta nwKft’star ml* ^artn^p « 
nftFfaCTO TO *1$$® 'BftlTO i « 
’««» artpi ^t«(T*rfsr ^ajt*w frotro ftfn 
-‘TTtftm « ctrft'e fttfrotro 
TOW I 9TM^ft^TTOl ^ 



st*, >>«•* ] sts &tfci?ro • *s> 


wt-wfa c*rc9tt9&9t9 to *nrt*4- 
?t<5ifl*rtt9 f®ft ^s* «rtrp i frfaajfa 
f9fefe 'Q arftfa *99 C9fa?Jt9 fafa* sts? 
jrfafl? *ffa?ta >r*ttirct9 to* feft 
fiK»n i ‘stlwtwrB c'Pftftwtfn’ ift* 

4?ii> sj^pts artw foft refifai i 

faffc* asstfaa fc*f9? 

ffcro ®t: frtfcCT*r «(9| *rf%f®^ i fw^hr 
to cw cfrftwN c^Fntfhr 

TOrrwtcs « 9tll9 fait* TOts stfa?*! 
c?tar C9®ft99 >rtetc9J cattl fro*t «f%^t=r 
Ffasts 9$9 *i9>fe caa 9C99 i jcis *rs 
$ts *ftf99ft99 wj ^1 fcraststnj to 
«fe« ^jttltwtfr, Tftwt'ero c^cli- 
c*tfn, ^jtfrft* cal? 's *9ft*ri9F?^t9tCT9 
9$ «nrh i art, 5sr ?i arc-wras 

fcna 99 , 4?? 4?fi> sfw 

'Brffastcaa ®fC3 ®i: fetfewpis arcsii toi 
fiiw i ml sfa t?l to*?? m « 
c?(9 f?p §*f?r ?t9 911 4| 9%<® 

C9 *t9ifo 9J9St9 991 TO*—'®t9 1ft siJt’Tt? 
(MASER) I f9f?9t*19 Still T8 ^599 

9mt9*r £ffi99t9 (Microwave Amplifica¬ 
tion by Stimulated Emission of Radia¬ 
tion) l^ta'spf «r9p«ft9 TOtro^s >r*it5 
TO sifata i sfp wsi 

<^9^ *pmi sf* cst? cs^t fsi^ I «ftf fa? 
ft99ts*Tfta ^fafta *9tfe? ■« atfa? *tfaa 
it’T-^f? *9 i «T5f»l« 9^9 WW3 

*t9«9T9tfcl f?9 SJfata 9fa «Tf?fa? 
9fot9% §n9 f5rSfl^«i ii to 4a ^na 

f?gl *9 =ii i «rn=ii ?cacfsi cnc? 

C9, SJt’fta 9fa sW «•• 9*9 5TO CStfc 

4? c’rocsa's 99 vft'su w i to 

csWtwW ajaii, isrf-«wcanMi»f^ froicra 


9tW %a| >rt^NT OT1I ««« artw 
STWl *11 49 9J9ftt99 9t9t 

*fWt9 «rh&iT9 JT*i9 ^snstis f99F*t1 
?91 >i®9 9C9C9, *?t*l C9^t9-^9T 991 

t9t 5 t9 i ? 9C9C9, S9*ftlrt9 d^tVt 5 ! « 
df»lf«1C5[9 919^1 $9^5 9C9C? I 9JWI99 
9t9tC9J '«ltt 9 ffa?^t9tt99 >TU«1 ^?«tt9 
arfeft® ?9i w 9C9C? I ^t:»it9 *rfs5 «rf^ 
C^C?ra • • qt!"I I 4| ?tf^5 9*fc?9 nf^59 
?OT *tf99f^(® ^9 91 I 4| 9^59t«r «Tt9t9 

«r*rh?9i ?T»ii sifrtcss 9t^tc9T sitwts 
nf^5 f=r<t9*l ?C9 I 9lf5TtC99 ^ -fttSW 
9C^ Sljt^ts (LASER—Light Amplifica¬ 
tion by Stimulated Emission of Radja- 
tion) I 4| *Nif959 *ltStCTT 4?|S ^^9 
^TtC^ta^ft fKsJ ?91 P I 91*19*1 ^tC9t? 
'Slf^ 9^cwl ?f®C9 nc^?, f?l 9Jt9tC99 
^tWtC? 951 99 91 I 4| ^tC^I 4?f5 
«rt9»rt9 ?91 9t9 ; C999--i» W 

«9tfe 4? 9?f|f? *ff9fl r i 

^tC9 *ft«9l 9^9 1 4| «1Tt>rt9 «rtc?it?- 
9f9I9 9t9t^9T C9^St9 8 clf*lfe»ft99 

C9tntC9f5f 9J91?1 5C9C9, f%=?1 «tt9 

C^f»IC?fC99 9J9^1 4f9^9 ?91 49^ 

(ill vstg 99tWtt?9 9t9tC9J ?1^9 9t5J ?tll 
99^ 9C9CW I f?|f99 ^tW W9 4?fB 
f9Wt=T >T®t9 qjtJTtC99 9t?tC9J f99t«ia 
«lC3rt*IBt9 ?99t9 *l9if^9 f999 «f?t"f ?91 
^C9C? I C5tC99 ftf%9 9Jtf9C^$ 49 ^t?tC9 
fsfl^l 9 l f?I ^C9C^ 499 «ft-f1 ?91 9tCW C9, 
s Ut 3 ffC99 5 ltftC9I «IC9i9 C5(C9 *9tCTl 9t9 
>1^9 ?C9 I |t^9 1 ?9I9tC?l9 f5f?t>Jf1 « 
ft^C? 9t3ftl ’J9ap9C*!9 C9f? 

9S*1 991 flJ(9tC99 9t^tC9J W 9C9C9 I 
49tC9 ^C99C9NJ C9, *Ut>lft99 ^taf 





wrwf* *it*l£7T >rfc»w or tItt 
•ffWl 1 c7£* wjib wfc»it**ii* *71 w 
wi«i «* cw <*wnw «ri£*ii*nit*7 
^16 afow w 77 W 1 i Mi c?r«fw 


t *vi *t, «« nv*ft 

«it«F >rf3ra«tw «ijl*rtanr fifar 

7 J 7517 fcsl7£77 ’tcb! 5£7£*7 i 47 

*m 7£7 57. 7$ ^sfl7i faf7£77 ^tfatr* 

aijWs «fl£*ll*7l£<® W *£7 I 


^rropr wi 


7lVfl crc-l 7l£*7 7t3rf7 477 %7^ 777 I 
<1*17*17 7f7t7 ntr® «PB|* *£7* 7^£77 

*lt*l7 7t£*7 777 -«l£7*£ *ft£* I 7Jlnt7 
£7£7 «rHf1 57, 57£®1 7f* Ttwt^fl 7t«- 
®lfa*1 £$£® f57®£7 £*<?! ^7^tf^* 
«lt£*lt&7l7 fa* *£7 I 

7 l®rl £7 7 t £*7 7 ®$ *lf*t* 7 ®£ 5 , 

7 f* 1 s?l* 7^7 7^7 7 f £*7 C 7 *tW 

cwr £*fc* i 4 ®f*r 7 *l 7 i fai at^T, 477 
®l £77 f 7 £ 7'9 7 £?£* fet^tfetf^T I *ffc *1 7 l* 
(Globe fish) < 1 * 1^7 *l£* 7 l 77 , f*S 7 fS- 
^lfa*l 7 ®17 4 <$fW 7 7 [l 7 fal 71 I £*& 
£*$ 4£77 7 t 7 t 7 7 l£® £®t*<t 7 £ 6&1 *£77 | 
**l *f£® *!£$—faf* 7 t 7 ?W 7 ^t 7 

tf’Ml'SlOT 5 t 7 t 7 I 7!>*1 7 l* C 7 C 7 ^17 
*71 7<£77 *t«Ra ?7 7 t®t 7 Of 71 £ 7 £* I 
7$*1 7 l £*7 4 * 77177 ' 5 tj 1 *(*l 91 £ 7 ® 

fa 71*71 7 f 7 I 

*1*75 7ft77 7^ 7^*17, afa®r7£® 4*7 

«rt% , ®i£ 7 * <«ti£* i ®iwi* ffafnfs 4 fa *< 

7^17 I ®7£*17 7l£3rJ'6 4*7 «l£7* 71* 71*71 
7t7 I 7£$7 7l£77 ^77 *7*lt7£$7 

C®t7t*lfa 791C7 7t*£* *1 
£*®I1 7l7 I ^ 7l£*7 7£*7 ft* 7%£6^ 


4* fa“f1 17£77 afa£*l£17 7£1J 7f£* 7*V 
W1I (Pigment) I 7Sp)7 £*f*$fa7 7£* 
*t^£37 77t7f7 7<£7l7 7l£* * Sf7£*£3f7 
f77$£«l C*lTOf»! <1 5C® 

7(£7 47n ®t7t 7*£7 ^£77 7t3i7<'Q 4fl7^ 
7fafW 7£7 7t£^ I 

7f£?7 *71 flat* fefa *71 77£®l‘ 
57 I f*f7 7t^ '*17 C7l£^ I f*f*l 
^7s®7£7 ! «n I faf^* C®7fi? 

7t7 ^f%7 7t£^7 ?£7 f7J£^£f, f*a 47 3|£T 
#t*®1 71 *t7 i '?1-f7^t7l «lt7^7*1 £7^1 I 
^|7t7 5t*7 5£^ C*t*[7tr , ?f7f"ll 4* CS(%1 
71* ( 

*717 7£7 ‘*| 7t£*7 «Tll’ i >W£?17 41% 
4§ 7l*iS£* ®f£77 7t5£7 «fl7£7* £77 *£7* 
7%1 f?f7J 75t7 ®f77£® 7l£*—®17 

*t7‘f 7l7*l£<7 3f£gT *t^£*1 *1^1* 4£77 
7£7£* 7l®f® 4* *[* I 71717 ft* ^£7 
^7*17 ^7£7 , «(7f7!^ 4*fi> 7*7£77 7£1J 
«l7f*^$ "7£8f7 7® W7 7t5t£7J 471 7f®l7 
£7£** ^f*[£^7 f7£® 7l£7 I aj£7 7t*7l7 
>177 471 7l£7T 7l£7f a?£77 ^7£7 7l71 ^£7 
7t?l7 £7£* ^f%£®?7 £77 I 77^17 *£7 
£771 £7£*“7t®1>f £7£* *lfi£«?7 f7£® 71 



it*,»«.«] ItW.VH >•> 


itTO 411 ltH I*' TO? *PH it? 

ire? vhfiwt»ii to 4n ^ to «rfircTOi 
nftait«i itc? %*$ ?i—pft 
it^fs umi i ificicii to *rfrotTOi 
^teitTO 4 cto "TOi vs ?Tfofro fwp\, 
f?i «ti$ to ncicn 4? * 1^5 utnti i 
to ?wfc ^fror? it?e»rs ?tsp?H 
’prsi rI nitcn *ri$i£ firetHrc H&titi 
i s *f%C«R ClHH crits i ifafa HC? 

*fror*T vati 5f|-|i TO® opVs*f 
itcni *fwr it«i, f*rff TOtcii «(it 
iflf^ I sit'®!, fafre ?| item 
it^H He? ifwc*i toti ?fw 
.item irwc«i nnii? ^fiB itc? 
?t^e?ti «mr.n f*rfw fcncn f?c?i 4 ? 
c?tc«i i 4e? to?&i ®h*rt*n 
*rcro Ojft «ttCI1 151 TOC*I cntfc 
cntfc ne<? >r? *w 

itfa?i i faff item *nppr TOB fti 
*rt$ f5f iieii—■?fae?tl ffW He? 
m* nci 4c?i crcm ^-ntei drifts $tB i? 
»wi n ffaarnei ftntu ?ei i item 
STOTT 1TO 'Site? c^tfe Itt^ff ifa I 
4 cti to ?tie?ti i^tcii citntciH ite? i 
ifaffa ife? iHti fam ft:?, ft* »mti 

?ten i 4i to m 4ii iftci 5 )Hi cftc«i, 

wl iftrsfa ifi 4 i* 51 He? 

TO? W ffa 4C*1 ftT«f1 TO II s ! ^*1 
m I 

itylPfl ft«»l itfffal 41 TO 4 PI TO 

fain item ?ii i 4 ^ cntSli iff* fti 
TO cto TOtfnen wf Jlfw toi 
ieien i 4 ii ire? * n w twji i < 3 th?te*i 

ff sfter cto 4 ii ?ftti faro ne^i 

ieir sjpFci to i > ne^i to i? 


?ftem *tei itijT^nr sfc? ciWnW tlwi 
4^ w wzw ®trti erfti 

^It^fl^tei ^SQJOTT ^T^l TO I 

fiwtltofl ?tn 4 $ qtCTPI 4 ? firll W! 
arttii itwi 4 ^ rttHi wtw citft 
S«ei «rtiti ^ii to«* ^ti*i to*t 

itvf'e 4C?i w* « #ii«ftiti ¥Wit*i 
TOTf, enfa ?fiM ^twflWi 

Lcpidoriyen 'wifi w ^TtfapTO Protop- 
teries 1^1 TOJ C*H1 ifl I 

CTOI-ltW «Tftf, ClCfl-Ht^ ?ftCf— 
411 f?, C’fOT-STtl'fl ^TtCf I it^l CTOTT 
?Jtf^^ ?W«OTT ?tftCTO ( Mudskippcr ) 
WH I 4^ itOTT ItTOl 

ntlll ^(B (Pectoral fins) HtfiFCl 

sura ’Tt^tu ?ri i f*nOTi n c*re^i 
*rH 11 (Pelvic fins) $|S OSft^l OTl 5t^l 
’r^ ^tl Itl, ?Ttl ^fll iHtCU C*fC11-1tl 
^ 1*11 «rti*rt*rhr ftxwtun «rfk? itirs itci i 

3*?!ieii iTf*:>sft's iri iftf-itWPnr 
'$tC11 «ftil OTM iti i 
'srHrtiH i'Tiicsii iHei ?ito ?tn- 
C1OTT aiWfifl (Rock- 

skipper) ite?i c?«n *ftefl iti i c?t? 
afc?ii fro? iHen ^*fi 4ii 

?itf?ci Betel'll ?ei—i^i 

ite? ii i 

TOl *\Z* J JTO^I ItC? 4fti^ 1R1 
i?cn citifc?n ?ci i 

iff (Taxotes jaculator) ?lltl 

C?\-tC?l IH fid ^*1 f Z^ VSW ftTO ?H I 
4| uHtei 4ii «trTl *$H, *tfs 4c?i 

H-iHi, stci? 51 He? *m ??tfiH 

•wrafe mi 4 ^ fifssi itn c?i?i ita 
^tTpsM w ^foti^hr fli^ cm itr i 



fawfs 


>4* 

fafaustt®* strai «rr* 4s *|® st® 
fj'ft *ttsfast* cntfatStfasi ( Loricorfa 
parva )- 4*1 WW ntnfa s® ^1’ fats 
fas CStfetS I 

Mullet St* c=rt=n ®tns st®- 4 t®s 
wfei *<? ®f®, esn cn*ls®n—■srtssfei 
si ntSStSI farattfes (Gizzard) s® | 
^ *fts*t*i ststt** nt*r c®tfe c®tfe 
•fNtss j^si ®fs— nfatss fe^sfafa 
^fafatns s®fe ntsts fast® nt$tsr 
*ts I 4fe st®®fn« c®sfa ntstts* nt«f 
Stfal* fe®snfa St* I 

cat'll *tn'6 fail *1*13 Stt®3 «1®t* 
t®fe—EtsfatS nSt$* *<t® CStSl **1—®t* 
StSJ fail *t*l* Stt® S fa5**| SfhBfe ntt® sfe 

fa! fa® csss sts ntts ? sjtntsfri 
frffe S*—4fe n* Stt®3 W«fa (Kidney) 
n*«i gsfasti srp sstss nfas i 

stt®* SSI CSS SSI sts stt®* stm 
*t* stt®* ®tnstnt* SSI Sts I 
Stickleback (Gastrosteus) sttS 4S*StS3 
Stf *tt®, StSl *n* *!®tnt®1 fats sfn 
tas 1 ! sts i stt®s sftss ®tnstni 
Stfesfa ®t*l*tnt* nt* $nsi SSffewtSttSS 
dftn CS'SSfafl CS5t*fal 4t*fe SI C*tS 
faratss fas farastfe cnts csts, ®tfe 
4tss dil 'ainst® I fa® csts csts stt®* 
«in®jra® %sfe < 2 fsq i csffan st® ®ts 
fas®fait* CSfaltSlt* *® Sts 4SS ft-’jstss 
SCSI csfe si csfe ®tt®s fa®ta s®c?t® 
®fats s**itts**i sts i csts* fens fas s®s 

SSStS *tf® CStS CStS Stt®* StST'® CSS1 

sts I fas cnfc csts css ®st* n* ®®t* 
S® 4SSSCS* fafas it si ^ss stt®* 
stnts si cstss *tsnt* cntn stsi 
?<fw si ^s 's cntfe* fens 'Sftits s® 


[ >H sf, ** n^JI 
(ss«rsts nstttf* ®s mss fas«fa 

tnSftsfe StfetS SttS I ^®fstt®* (Kurtus 
guliveri) stSt* ^ft® ^t* sn Stt®* 

cntfe* sit® fas *tfe s t* ntts i 4s 
sstss sn St® (Syngnathus acus) *tt®, 
sttss fas ®fast* nss n^s st®f3s cnra* 
fats 4S&1 *fa ®3TfS 4S< ®ts stsjfe 
fMt® fas eft'? CSS I 

fatss fens s*s cstnl ns st® sfesj 
ens sts c?s si—stwi ?tf®s® s® si 
®ts ^eii n<® ®ttss ns sttsni n® sts i 
sitntts entn stt®s «rn^m sst®l ®s i 
entn stt®si ®tsi-tntsi ent® s^l **t® 
4sunl ®t®l ®tsi fat^tss st*t®fa:s 
nfatl ^tnjn sttm ^ttss fats sttss 
stfl fetsi sfa stss ®ts esnt® 
nttss, entens st^t^fa csss sftss fag 
fag snt^ts n t®ts cstfe cs®ts l ^ts fans 
nsrtnl sttss nts |n N sts ^ts sts i fai 
nsts-ntness sjtntts nsts fensdsi fatst® 
fantfasi i fats^l ®tn« fantfnsi stt®s 
nts ssjfa® stsrtnts nfass «rtt® esn— 
fan« ^itt® s* ss i n$ts si c®tsts »sssts 
®t®tn , 5its csst® sts si-®-® stssvr- 
^fa sts nt^s ®fats cs*nts i ®-sttnl ^si 
fifjjj* l 4 ?p 4S stts fas ®tt® ^4|a»ll 
ents %»i«j4fei sts i n®tsts?t® uni 'aifasn 
st®Tnt sttssl s®-fat* si cnts« n®1st* 
^tfats sttm f®ntfasi-si ®ts fas®fats 
fat®s s;tns stsjl cstn css, s;tns stsjl fas 
^ stwi css *s—stwtsi s^ ®ts ®tsfa®tts 
enttssts nss si ®«si n<f® sttss Sjtns 
fa®sl ntts—4ss fs, ®tsts ®sts 
nts^Q esn fag fas sttss ntsl cststtssi 
sts, *ts fan:® ^stnl sttss sens fa®* 
ges nr? i strafe ®ns sttss nfasi-sresi 

4SSS *® I 



wrc 


cfiltfcra «rsw <5%! 


3ftC®f®?t® *TtfTOt$®1 f®*f®Wf»IC® »T5 
to «rrta% Ft? *t"TO ^c<tro tomi 
stTOri to:* i «ut*i% *rt^pfT ^f%? 
« TO 5 * TO»H l caftfaTO «rct»i% TO 
fiprtw «f*l *®1 cro ’ft:? i A ®*fi» 
*ljN® i ftrsfs totoji c® ^t:® 

■3tr® ®tTO® TOW® J®to®W <ffc ®wf3 
fro® ’®® f ®^< $ft*i <sf?*r *®:® 
®:*i f®W®far® «rfon I 

®&rf:® *r«-TO f**rt:® *irfa% 
fcvrtro® fcn®t f®:*t® jft oroi toi 
to TO:®® TO ft TO®^ <*ft 
^z4 ^ fHf®TO:®® ^twrw® 
ft®$®^ •tSHl -csrst *r®fai to toi *:<* 1 
ftsftfs «ltcTO TC9W1 ®1 TO^te 
▼cfetftTOPpr 4fapft?r TOJ:*ft ^ *f®t*l 
TOtPflOTl 

$fro® to nfat® cytoTOq ®i *ra- 
*ft«, TO® ®£fa 4 *®*® *W< TO* 1 4$ 
c*t:®tfTO® w^jj ^f*®:*n *i{*»iz*f 
?fsjr«ro *ft® 'a ®r% ®H 

eft:® ft:® c® arfawrt ftf^s *t:TOft:§i> 
v(8 to, TO®ft to TOfctflrrofln ®i 
TOTO-W® 4 ! 1 <W:® fevr® *f:TOft:^- 
m TOt:®ft ^fro® m « ®fts> 
to to* 1 

fcto® ft*tr®® jw c® *r® «rf#*i 
®:®:*, «troft to* Tc&tftTOfo® 1 
<®fc«rftft®fc TOfpnrwflhr ®H « *ft® 
$ft«r®rft® ^fpitpn ^TO*f ci$®t® 


^ ftftre *rfil*r« 3® 1 4$ rt®r»it® « ftft 
# toto® to ftTO® $fro® c?:* ®ft»^ 
TO* 1 TOt**!:® TO® 'a TO 

TO*® c«rt*rr^ c*®i ^ c®\fa* 3f*®t® 
wr onrsra ^ to TO* 1 
feflTO:* ^<ff*®«l ®tTOft* *iftp:« 
®«TOft^ wt* ^ “fftift «rt®t® c^ftf 3 =r 
a c*?*t^® *r®ttf «w &fs:?® TO*® TO 
TOfihrrt TOt? *r?K to wtc*i 1 ^ 1 * 

f 5 T s r^**ff 5 T»r «rfNra *it«f!w to 

Cv5tq=lfw TOT OFftitff*! ?1 TO 

«ft?1 4TO I HtV «tf falTS 

TOft^> ^11 ^ ^fk?? cto 

affTOt* «fcsr 'si^fsr §*r? 

^?rs W 1 

*jffrotfai fi’JfPratTO TOtn% 5t:r? 
?jNt:? C? TO’f'fl swi^n 'aTO 
TO?^n*i ^ ¥^tftsiwPpr 

TOt® *f^1 ^3t?C5f? C5^T? ®WH^f 
<ii®^ m ^t<atfir®i f% TOtwt c®:^® 
•ftw, «t®'« V!CTRI ’T?^? TO1 

c«f:^ f%:^vs toii *fw® wj 4 $ c*ftf5ro®i 
TOtt 1 ®? 3FS TO ’ft :? 1 1 

f??®|5 ^t?i niWi ^:? c^TO 5 ? 1 

fivMf wzn ®t*ii cto fiwv ®wi 
to «fl*i5 apr^t® ®r*rt , fc® to • c»r<ttc^ 
TO »t«»n ®i «iir»i% ®n:u 1 «r*>i- 

■TTO ®fW Cf ^®r® TOf izm, ®5t®1 $ TOI1 

to® ®Tt®ti? to ®t® <w^jM® 

®TO •ffil's ®® 1 ^t®^® 
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>•8 r w nwn 


*1 «tfuRtt* HtW*l 

WB ’jfti ftfe | 

ran c^w nfati w «rrf«i% m raw 
$w vflc^r «fa ra wt? ff*!tra mzft wi 
f J I ^ WnHCW «Ot*l% fTOtWtS W*\ 

wnNwi aws rartfts ^ qf* ««* $ arcw 

Jf^cf w W^ltlORI fW ?fw Wtf« 

wfa >wtwi ntw *n i vstsns ^rat* wii 
w*i ftra sstw astral 'a vsta ?w 

Wll wtw C**ft<f=T a ^ aR«|f arontfi ^sjtfir 
«f%1 5*|W tfW I 

^Jtftwtfttfi ftnftstaraa frofttraa 
atwi, '“rate fFnrara $«Rt* ^Tt*^ *r*M 
«*r ra 8 ! wtanfow * tw ntfara «ttw i 
*rhP|»n a a’ltaraa ft* raw 
awl* ntrara jjwhr new c^ nw* i 
wta artrani art^t* m-fat rae 5 ? nfo 
aira w «rf^5 atwi fa *rf* c^rtlfa 
*lt**1 "ft* I ®rfae« fc«.*tff W a ntra* 
»te»fj *nta*N »tftft* rartlifanwi ft* i 
fti <$1 nfwti cstlfa wtatraa nta?i 
ft* fi i wtatra* fr ai 

rartlfa *rt'«n nra wtra*n arf^* mt^Tt 
rae* i 

^fewRi =rtra nt* 4 * wwa njta% 
ntefi njtn% ne«r aftcw >rtf» 
new ra 8 ! i 4 $ wew nit*^ rae* «rf« 
we* f*r fa *rf« c«tfB=r ft* i ntwi 
ra ftw to* rartfifr cne* ftfa, *t* jpRti 
wr* *n rant ^ wra* njtn^ raw nta*i 
f rt i «r&ft* st*-nt*tcw ntftc*r ntwi 
ra nftati c$tf5* n<arf *e* ntfa, «ra 
j&wta ftifiw ’re&tfn’nraftn arfantf 


ftajcf ’T-f raw wn’ «*i rant ratttifa 
nrfot sta raw *rt«fl raw *rtw i 

^sra ntv f^ntra 5tra? ftwfB 
aWftfl i ^i- 

fra« *it5!r^5 aura* ra nw 

ferfw. «i ^*itrai ftw sin ra nti 

aitstn ff?r rara ft, *rft nw ^traa 
'ntc^ wft nfi»H ra^, «rw vn 
vf$* arfi »ref ff 

=« i artgtf* acai« , ®i^s i **(tw i 

^ nSWi^i^ «rc5^N ntw 
fw« ftcw ^r^Ttn ww «nratw fra 
fr^tra i 

^ra cffif wN «f?rm ant*i^ f ra*R— 
ntf-^rtf^i 4pw, Iferatn 
^rrafwta wt^ wN rawa 

«if«rat j ft<n 'nra^p raw^ ntw ffnfra 

arfi ^ra ajtnw i w*ff v ^tra m «r^ta 
waif ^ ra:^ aitrat®t^ 
f cf ftcv i w*i*r H « «af «fjtn% i 

«nt»i% ntatra nt* ftntra 
fra, ra mfta 

i ra v *rnR-ftwftt 
■«c^ft<pjtq ^ft^taraf ftflt nftran^f 
fra i 

^tf a»nn%f ®tf c'si <at *fftftwl 
nfatw «ftfra ^i—farwtwa autn%« 
nftft »tw 'wtm ftra i «rrt*i% ftf 
^ra nt«, nt^hr af*i *rf®fi 

^itra i S5tft?i raf-ft: 3 ?^ 
w*ii ftra« wft ’Piifi fra m i 

^Jtftwtfifl ftlftwincw 15 

new ffWHfftfl* ntw ftew nravn 
▼awn i 



at*. >*«•« 3 


•* • 

cros sfis ft ^tfr 


*jt*t*«l®: W»T afa*t* TO TO «fWW9 
caca** afa acft i faa fa ©tea ca *tan 
cac? fcfr, CTO[* tot fa *ff*a<foaa 
ac*l c* 4 |fa —c^r faro »tfra wit 
#M a^ft© ** fa i «nt fa*C* ©iftafaata 
cafaiTts atCTO afaiBcatcaa a?^ 
anfa*i faafa®t»ic*a fawtafai 9fr***n 
a*Cl*l ®t: C®t*t® *fa *tC* 4*a 
'aclfaafat© atfa* fawtfto ©<jta«ftc4 
4 TOW eto I ^ faaf*©tTOa fa«- 
fafa'val fa©trna f©c4a ©t: *a$ 
$caa aacatfa©t* fafa acaa *** *ca 
4 faac* ©aitspratr* faf 55 acaca* i 4 
nfaaaat* TOI5 fma fro ^a$ aaca 
4 faac* *f?hn sot i to* s-astca* to 
nafal « nftCTTwtftca atai a* i 4 
stafB fa®* acaj ^fBa cac4 areata 
acaca wtai ©tcaa faj&r*\ *tifo ai 
arafata*! «rfa cto fa:aa«i 1$?a© are 
=n i toi to* Mta^fav afa ca a*a 
a®ai fef&© car a*a a* ai i ^aa faTO* 
«rtafa* ftfa«.ata na atft *rftk* open 
aa l TO* 5 ata TO 'TOta TOaiNtca fara 
TO ^ fafa«.ata to cacaa « caca* 
caTOa arai fa fa afaa^a acBca, ca 
faac* na*N to caai aa i TOal ^ta 
$fB ©facata—atcaa atatfaa' fan « aa**i 
«i*r-3©TC*a fan ®t«tfa*. ©tcaa* caca* 
^fa nJfai to can a* i 

(fll TO**rt* to can cto, ^ar 
cac4 atai ^^catcn cwTc*f, ©tcwa ^ catena 
tw cacaa ^fa ajta© ac* atca* i fa® 
©tea* aajfsfa^ai **i aca, ^t^stfaap 


n*®t* at* aacaa acat awrtfa ©tn a'ftrei, 
$ ftfanqta aa ** atca* acn wwtfat 
attf i 'stana <rfat«i aaat?*tfT3 <?\ 
ca «tca atvwi, ca^ vtca^ «t« at^tfa^ 
^fa atfe i 

* 

-fajfafa^ata aa fa«a c?caa 3?© 
^fa fa artac*i aife, <4 faaafB «ts nafal 
to c*TOa i fafa ■siaaas: ^ caca^ 
atai ^rpatw c'ofc’t, astcaa aacaa 
; at'Btfaa' cac^icacaai ca *ffaat*i atai <aiaa 
to, ©tai c4 afaata at© <staa to fa 
ai, ^i aatc^taai aac^a I 

cac?a afa'^^ 'a^afa ca ataai fw» 
®t: f|?F ^a* $ta a?aatcaa acaaata 
vi*\ c4 ataata TOaatfa afaa^a aefeef I 
^fai ac^c^a, ^cua aa car 5 ? fa«a cacaa 
ajfa, cattaa a^ajtafaa cto «rata®: 
«fc©Ta«|B catcaa ^fata afaa ac^ 
att^ i 

©tai 'sita'e acTOa ca, at<.aca% cat*- 
aapaa a^an acaa^ ®a ^fa ^ta ^tcaa 
naft cac© ata 'sita^ ca^t i catcaa 
a’aitafa ^fa aca atc^ i fai 
ca^ttaa 'sitatcaa ^fa ac^ atca atca i 

®t: a*ta 4c©jalB c^tcaa afaa afaata 
3?aata« fafa caa acacia ! ©ca ca 
jf^pi ^fa faafa© aca afaa 

ac*i cacaa acaj ca aa*i afaa^a aci?, ©i 
fac“i*©tca aatcataai aat^ a^ata acaaata 
aaa i 

^ «racafafa acTO*. facata aa»r 
caca cacaa ^faa ata <fa^ cac^? ata i 
TOcaa^ ataai, “Ja'caa ca^ aacata- 



«ro $ fwU i w-t an, ^ a^bi 

asn asa TO, nto, an-^ai wt nftsi 


S<4> 

TOs c*t*sf antoa, ai awa 5 Tt«r to 
TO-sfsjsefacs nfca sea cstcn, cn$ 
aacatcaa ^ ^faa new toa ass acaes i 
«fl! faaalSa ss fafnaa s aat£ fstsTO 
^tca ^wa frfsw toastca n<ffcTOai 
sea caacsa i area nc«r fs TOarca sacata 
fafeis aa, *ta nfaata fa<rac«ia cb&i 
sai sea i 

*n s to fantoncaa TOTOtc*i f-tsc?a 
cssto“ mjfTOMta to a^a ^s{3 fastn 
cartel scacs i fasten stasis farsa 

b 

cwc*a atntafas atntsa ai cto* nfaa^a 
(caStafnsa) fs start nc^> si to 
to* nftsi ■« ncaam sncw i stcaa 


sea cam to i stcna fena 

as# atm aw i ^ atnntstca 
farstaa to canta na 'Q stcna attoa 
atsata TOm acacs i fawn an-as 
nfasjtn saata to amsca £scnfc ^siS 
aa>i cac«r '«£ *w afaTai si stacs 
ntcaa i 

saitsaaitcaa to ^-ascaa acai 
cia saafa nfaswi sal staci I ®t: TO 
4 $ «r are acncsa, ncaam « natcnteata 
sen ca nsn catena to cncsa aft art?s 
sea nfes, c*ft asn catn toc# «icas fs^ 
stai atca i 


at^tdPF ^j«.-># i 


hiatal atataa to strata atmea 
.faSTvnft 5 $«TOa sea afes i TOten* 
tofa?a TOca »sa< aja*n-attorca recat 
srttoesa atntafas nfaa#a®?fas <a| 
faVvnto ajasta «na ®faajcs$ nsa sea 
aen fassttoa mam i atsa, n« w 
^flcaa TOs csta ai cnen ca wiBn 
atntafas atfarcta sea fasivtfa? *& sea 
ntes, sta nata ^aafs ^a° $ fa^rvafees 
stesf atntata faaca TO 'scasatfa 
«t5taa acacia i 

aHwtft atfsa aTOH-atatcaa a^i- 
staatea toffs' aaaat^ a’ae# s^as 
fawt^t it^i sea ae?tf^eaa—esa, ^a^jfss 
^ TO TO aaeaa ^-FtafS atf faea 
cne?i^ esi <s% aa^i ^es ata! a?tsta-atarta 
aaea <nwa attca ^tfeca ataeal 
at^aai atea i ^at^ *ca ^tft ajt^tft I 
jr^facs TO saata'Q 4eat^a sea ai i 


^eaait^tl ^sfaa at^ca nfaas *cs 
ntea I staa «al5 «tt“5e<a aitnta'e fsg »a 
4hk spread aa i ataaeaesa at^en^t « 
a^asi atfta %ata aeaj aeaes fa^r^-nfe i 
tota^ai sfsv-tfs 5 Icnse5ic®a 

TOteai seaa i 

cnafaasjtfaata sjtfns^fts c^ateaa 
leases cst-ato astsH-tofa 
ncaaatntea tota’tai atea -sttf^eaesa 
to^-aRp atatsr s asw neaa*ita 
atajea cafacaesa t steaa ncaaata TOta 
fta ^a i #tai t 5 caa cae^a n^teaa aeai 
sfe leaselt® afaeafseaa ^a^ of ^?^eaa 
caesa >«« at^t'eat^ fa^ivaf^a 
atsteai TOi 4sjS caf®^ ^rtTO^ta 
ai castaat^i c^as-asi stfacafseaa i 
ataaeaesa fa^ivato atsteai w 
antfs, castaat^l was as sal caes 



Vtt, ' W 


ntcw 43 < ftf*^*^ 433 C 3 $t 33 t^t 3 
3^*13 >itftwj c3i*Fl ^ftor «rMw <**- 
43J5W3 fapWl 33*1*1 TO CfTO 3t533 i 
vzi 45*53 ftwtfhn ifal^ ft53 53 
*153331 5lf3535?3, *1 53 $ 'iMfto 43<, 43 
iftqj*, ?r¥t^t'« 3535 ? fifj* i ft353 
*153311 stPiwftwsr 'fflftPt^fenr ®ts c^©tft* 
i 53 3*3 3pfa1i*f**t** 33 43* 
ifo 3t3t3i, ^1533 faft sf^arv to *f* 
*1553 33 *1 CT& $^533 353J 313533 43* 
$ 3533 353J ?{B $53*5J»1® 3pI53 

f?533 I 4533 5351 ft533 ft ft I It3*f3 
33*1*t3 5331 5*13, $ 11533 33T ft53 **tl 
?53« ft?JV*fft* 4*lftl ?5<* I 

43 353 5131533 3*53^1** *5’ft533533 
if! 33t§ 'Sftl. 3l33t55533 *1533113 TO 
lftll535* 4^ ft^JV-lfv 3*45?3 3J3?l3 
*153* fe?f* ?3 I flft ifttU. £35* 4te 
ft?TV"ffo*3 3l?l53T toft* *11531 It3t5®, 
4*fB flpr STl3fl&3 53f$« 5>ft ’8 4*fB 53*[31 
53*1*1 5t^*351 3*3 ?3 I 4|f35I«.-"ffTO 
*151 3l*ft531 3t3 f* 31, 53 ft353^ flft 
*153311 *35?3 I 

4$ 33513 to ft?T513 4* 4*jg 53*1 
3^3t53 *ft53ft*l3 ft*l333?5? 3333t? *31 
?5<* I 4> 53533 lftt1?T3?5* 5351 51831 ?3 
^3 8 13 1 iftt*]? 3t?l53I ft?JV»fftF 
^3tl533 335 ^ *3 I cfc*t3 

3l51I Ul3 *!Jt35&lft83 ft. 43 3l>3 43^ 
3t533 ft 'llftf**! 4| to ft?J^ ®Vft?3 
3S 31 533 tol *535?3 I '93tf"N&533 
klt5*t3ftl 3ft ftfrftfcfcto *5«fl5333 4| 
533 ft*3 *53 3t5*3 I 

3^3ft3 ®t! ft33l3 43^ ®f: 3f3535l3 
4$ 331:33 3jftl3*l3 ft^ft-lfts ^331*533 


*311 3t^t3t3 ®rW 3C33*T1 *3^3 I PlU 
3 f t33t3t3 'Q 333tffap %5t^*f ^313 
43^ ^$t3 « ^3tC3t3 m$ '2Tnrf8f3>3 1Hr^“ 
Tfe ^3 f3?IC^)3 3jtfet?t C3C3f 33331? *31 
3t3 f*3l, C3 f33C3 4t?1 33^*1 *C3 

C33C?3 I 

* ft* C3I* ^3 f3^TI^53 ^«,3t33 
3t?t3t3 C*f3 3*131 C3$ 43^ '«fftft|*T3 
4t nfe ^3133^ 3«3I 3^3tC3 
33° i t*tgfl*^tC3 C3 33 ^3 f3?TC^3 

3jftf3 , lS^3 5 1 ?WlE»35tC® ^ *IW ^3tl3 
3t* ft3tC3 4* tffjft fsft ftw «1 ^ 3tC33 
C3St^ f35IV3f%! 33331? *3536 
3153 I «T353 'Q ^t3<f3t3? C3 C*t3 «f*t3 
to 33t«fl ®ft3t^3 3t* I 

133113^533 31331, 3?533 «lt3^3t3 

^3 '« *l33l3t3 31533 3t3t3 3331 *3 

ft^S* 3f53 3f3*1« ?53J 4? to ftoV3f3F3 
3t?t53J *133131 5131531 5353 3153 I 351- 
?1®1 3355 53 3fftt^ S ^353 35351, <61 
*f5^ 3tft53 4f ft^-»ffip3 3l?l53T 33,5 
^131^1533 ®pW ^1?1®F 53l553« 313^^5 
?5^5 *1153 I «fft*K»f 3?,55, *fft^3 

13^153 43° 53 3*3 lt53 f%J<^ fe«,3l?533 
3153 4153113*13 f*3 53 3*3 lt53* 

§«,*f 13533 ^35313*1 «j353 '9 ifal^ 
4^3 3f33l53 31'«31 313 I 

1153 ft* f3 11^13 f33l3 ft«l3 43^ 
3?1*tn 3'11 4^ f3353 3533*113 TO ^^33 
?535?3 I *13*1 3?1*1"f3l53 'oS 'Q IN 
33U1 3535? 353 ?«F3 ft?T^ 3?t*f33tal3 
ft533«l53 *151 3135^$ 3153 I 
3t533 *53* 313-433 f*, *53* 3?3*ft* 
<Sf?t*3 333-353 3?1*153 «|f«3tf?\5 *3535 
?53, Cll ^3333151553 35* 4^ 3J3?J ?53 



[ wt, to 


fan ferotn'h TO«i «m ftti sfB 5 ctp# tow *fa‘i cto 4t« fasrv-rfvw TOtcwr 
’itfo'a toi «rw: ftTOrc <TOfa wrow to nWratcn wrrtfa « 

^9fil WtTO'TO $ , 4*f5I'« TO"TO tt Mfo® TO I 


®W5 WltlH 


<nl *rWfo TO TOn fw ^tcnl wcto 
>1^1 TO fafffa fat? 1 

wistfa c««r’ *« »rt|f3f¥ =i"»i'f 
mjtwnfr, *tfaTfw * ft* c*:* 

*r$w| f**i; TO TOwt *jft («f 4t 
fltsii wt«$ *w fC'Ji i TOfo*- 

*tc«i wTOTO fawtc^w cto fan 
3*TO to npr fnfwtcw wiftprro « 
TO*r to* w tocw i to to fmtw 

J\n\ ^ 3RTOJ1 TOTO TO * 
TOtwtcn TO =f$=r &tow i\*\m «j^ 
toe* i 

• fifVtq *W TO « TO 5 * 

^TO * «ifl TOC*W $CTO ’jfn'fa 
pitfinfe 3tc|3 TO fare* ITOftlTO 
^tCWt-ltttff* *f*W ^tCV <4*f3 TO$tfe¥ 
TOn n$3 toe* 

TOff* <w ffaw TOTO 

<SrfB*|^1 faWBWl to 4$ wf§ <Btcn 

TO31t3 WTO*! * ^^Jtfw *tW"1CWW WITtCI* 

to «wtc«r fafnw nc* dw<, c*U c*fr 

**W 'e «TTO WJ3TO WtJtfoTO *ff«lRt3 

*TOc*i ^ffinwfew w w **ci i 
w* 's fafe* ^tclw $c*rjtc»r 
^fawts ftffci nwn toe* ntai ’« 
WTtOTftn wi *cwc* i WTOtn 
»r*ic*« 4*f3 nwlW nfiwn 

*C3E*I 4t fatwt»wt»i ^fowtw '®Wt=T 

43ffaf$n wi <$\w nwn toe* 


«ffewtcw fan fafcr TOcn 
^faj-ifs ^rs w <ir**i i 

> ^9i ftfa^s ^c®tcn 
^ cvz* w 

^uni, ■>»** >ifc9n ^t^rt^tfir tow N5t* 

^3c?!'Q nwcw w « 

f^Vf^TO ^tc»ltwi TO fnitl «rt*l 

’PWC 5 ® sif’tcw %ft WfW I 

S’CWftfe *• w W’fwt^I ^C® TOC* 

'»f*r® ii^t’Ttnw i tow «flprai «'airfap^tw 
i cwt3 -rwsi 

»nrnfTOw 3 t1to* 

*z<i i <4$ mnzwt*« »i?i^i «pk»w 
flrf«f5tw *^rc*l 4^ «rtwwt'Qwtw 
wf*rw TOw^ ?cw ■ 

sfSt-ilB ^ ^ti«? 

wjt’j^s wto i srt*i c'ft’P ^«r TO 
4$ art*f«F ^ W^9| qW*l TOt* i 
■ill 'siFsWtCWW <il^-^WtWW'Q CW^I TO 

toiw ^ewe* frof^pra TOi ^w=; 
c*W(3 *ltf%*r TO <sr?1 TOC* i 

wtw ^^Its’^tcw **{3 
fwcwtn W1 TOf**I I 4CT* WCWJ 4*fc f*9f 
fw^Rwj^cww fir«c»itfwFJt*i 

'afw^tw^wtw I <i)| w ^t^tc^w >rt*tCWJ 

fawtftai ’rayar* wtw ’i" > tc# 

WT TO* « ^tOTt*ffc* TO*I *TO5| I 
43 TO 5 RC3f3 ^f3 CW »T*91 W««l^f*l, 
'« TO WCWC*, ^5tCW3 W1 TO 

CTO I 



yjfrfgPft’t'n uftCTfartft* WlwflWf ^ ,tW f ^ 

^fejs^pr, ^ftn'tftos &*r*«i ntft™ > ' wt¥tf * r, * t ' 8 * 

<fljf. cft’fc aits Pret®f3* »r j iE* ’jCte ^twtfffcMV ^ ^it*rtTJ t?t 

nfrSa fintfhn »rayari *«m m to ’tsU* tow 1 ' OTtft ^ wl *^*T 
^j^f*. j^jcf* n*w *i wtft *m? tow* i toto *tci?»iftk wfcfcw 

<iiww 'jfSpSfa <£ft%w Pra^c** iJt^flWi , Tt?tWT *?t*rt*tw c**wtw* 
Ift?t5 ’Wt* *ft«St* '“ft’TI *TO* I atWfaffo $(V8 TOW I ^ ^ 

ytTO, # -Q ^ft^^t'Q^I *?$9 CT “ffv f C»1 *ft*1 CtW C*. ^ l ®^ B * 


fawi TO, «l TO ^tW I 

'WtPr^N fa^PretTOs ^ftsftf^r fawt^ ^*13 
ysfa *wj ^P« ^ witfa caw *^13 '©ta 5 ® 
^WTO affTO PlTO 'S^TT 
yc*c?* I 'aifey* wwt* 'vUz® £f*ro i 
4$ ^nft* *twn *ai tow— watrofc 
4*tfa i?rt*rTO I* 'S’s&fft* 

jjyy 'Hjtpc'l "tfe TOtTO<l 9 fPl s lt*l ftfTOS 
i 

'SftWfaTO atW*TO?I faTO^fa 

*fa fcfopr ?tm ^tfV=r ?farc fen w «fe 
TO^nt* fecsmwtnr ^f^’Fi <*W tow 1 

jf^y ~erf yyyfy *f3 ^fflt*Rt3S1 fr^tW 

*ffyyf$a ??, f%*tt 5 T'®f*l afnTO •ftW <4*13 

5 }ff?R yrfStW* 5 ta nft*f 3 Ttsrf^ 5 fr 5 T fero C* 

yy $<!|I JJVtf? ¥*W I n^W* at 9 !* «h 
yfiP'TO! fa «tW n^tfaa If, W n’*^ 
yvtfTOWW* ^ fywt^fai i 

nqg * yfipscn* tot nfa* 

Jf»»tc^<3 $t3l $5fT a^aff TOW* i *TO 
^ 3f5^ei ftTO ^4° 8 ^ C^C?F 

^... ^ *rN igns 
Tffom «npwfsr wn i • 


^t»flsT t# m 4* W 
extort «r«t^ wm 

ntn i 

Tittfg* jfrm uw *i vtfft ^ 

^t|T ffKl I ^ ^tw 4^5 

sitf^sr wt^teap* ftwt^i ’rt’K* 

51? ^tcw C*Wft^ I ’JC^t’T’Tt’T^^ 

> 4«it^r w vtn* cto f^ti^ 

cat'll i 

*tcire nfauM ^ 

'HTtspiafa aftcfet? ^t5C^5 5pf ^ s iiti 

i >rapM ^ cW ' 8,,, 

fK5 aj#!T^t=T fWnf^^ ar^Jtft 
a?ca ??, ai ^tw 1 *IP 

5Mt ?1 ^m, « ^ ail 

^my-r Pifa? a^urfr *t*\ 

^yaRl afw W*PI. ^^51 

^5t5*fy ?c , l >TB3f CIJ ^ 5?l ^ CTT<ri cn ’ 

^ fa 1 ™ ^ ,vs 

^faf 7 ! wt*I*i ^1 

f W l 


ffipi C 9 !^ *rt^ 

fyy JgCTV «tw* ^ ^ ^ ^ ^ ^ 

yyatmrfra at*n at?an o»c*t ron. ^Wt-r ntw ^11 <®t*i 

WJ C*f^i ,*itCT ntfN ^ 1 w m ^' ntn ^ 





WtTO« 


to £*C«1$OT 5OT I *441 4t£f «fPH C*PF 
^WOT c¥f¥«rrt« « frofcfimjtw i *to&- 
f*iwfw •ft^t or«n 4t4 i wsr? 
4$®tt®4 ot^to tow ^P f&sr $4f4t^ 
<*»itfti i fa £*w$ot4 <$*-4*13 biiii 
to ^ri>4 £S£4 wft 4 ? j>£ 4 4t£* i 

4£44 4tS1, 4£44 fet=T 4£44 4<J c^ c4, 4* 
4»it*t4 ft*rW qffci qj4 4£t?4 £4£4'« £441 
£*f£f £4, 441 to?4 *f4 f^ST faf»[®®t£4 dfcfc, 
*ft*CT tot4 £*J$ <*4£41 ^fatOT to 
4£4£4Fl ®t: 4f£4 affa* 

>**:> toTot ^PsfS c*r*fr ntffc* 

fffai (W? 4t*to C4£4* »8«» ijfal 1J£4 
4Jt**t£6l Fife'S 4t44* 3?t4nt4 £f£® to 
^POT*? i ^t444 to ^®fcif4 ^*r4 =w* 
4f«fc^=r—'sin n£4 f% s»t£4 

■roto ®t£44 4r4 fto 4t4 i ®f: wto 
«nt4F 4£4 f^SSflB 414*} 'TOttf 4t£44 4£4J 
T*f£5T to WtOT I *441 4t£^54 £OTtt £4£4t4 
5f1 I. <441 «fto4 f4?to<»t£4 «itfc ufal 
cfc^ « jffaw ftt«f4 3ft44t4 4£>T C*fatt I 
f^l fa ®t£4 44S Wfa, 4£4 ®t4l 4OT 
dtatOTl $t4 C*\$ 3444t£44 P£44«lt4 to 

®t* i j4i ^f?i £n£*i4 =n I 

^<so jtPot ®t: £44^ ^Jtfaft cn^r 

4t£4 to 44* «Ff£®4 £4^4 to tot4 
•fSfal ^43 I 4^ 44*4 *ft^W4 4*- 
44*154 «sr nprt4i ntfra i 44tn« £44£*w 
£4, 4£44 fa* ^4 4*£4$ ®t4l Wff4 
fa4t4l 4£4 4tai1 *£4 I to44 44*f*f5T 
tot* 4£4 fa£4 'eitC^T I 4£4 *4, to4 

*rtofa *8 «I4to JHlC# ®t41 I 

4®PtW 44^ <®tC?4 (TOW 4141 44^1 WTS1 
«ftCf, 4t4 BfC^ ®t41 fr® f4<4 ^4 Cn 6 *ftC4 I 
S5T4 ®t4l f% ^tf«t4 WOT 511 ? CW— 
TRFT-^5 41 trf*M-*rforJi TOfjara ff4t4t4 
Cn^^OT4 4t*n—TO^r OTOT ^C44f ^J4 I ffo 


?t4l ?:4 '®141 OTt*f1 4t#hr ftw 4t*41 
511 4*C4 \5t4l 4tH 4F4OT1 ^84-^ ^4, 
C-l^ to cftfOT1 TO^jaf I S5t4*T4 TO^f3f4 
f4F*Tt41 4J4 4C4 4OT C^lOTl I 
«itc s if44ft4 ^*r v to Vi 

■srits *rf4to cw4f4 tot^p ®t: f45t^ <4 to. 
cn^p 4OT4 3pp45f4t4l f4tw 4W ^44^1 
4SC4 TOfC^ 5 ! I 441 C4R 44 n Vf ^tt4 
4C44 ”14 »i^4 f%4t4l 4C4 ^ *Tt4, OT 
f44C4 4 '••T'6 ®<4J 51^? ^4^ I 

44f4 ^f®f§ OT^^W ^PC?4 4fJl^t5f 
C4W f^C4 4OT ^t®t4 ?t«ft4 4tt*l ^C4 <ff%*1 
C4<F C»T841 ^4 I ^5C4 ^tCW4 

«fC®J^|B4 ®t4t4 ®>lt4 toPf 44H4 Wife 
C4f®'S C^£4 C4«41 ^C4 I 

C*I^OT4 TOfeftfa 4441444 44^ & 3f C4C4? 
^ 4=^91 C4f®«4 5 ft^tC4T «ft41 4t£4 Cltfe 
^4t£4 -«|£44 «15TO4*I ^£4 ^t£?4 5?14t4 44 
« f44£4 ^4J TO4**W 4541 ^£4 I 44 

W 4rW1 4t£4, 414^4 C4£45 *Wft4 ^t®rt4 

4tt»l 1£4 to £4^441 4ff44tto4 4OT 
4f4 4t^£4 f% <®t£4 £^£5 4t£^ 44^ 4^*1 
C44*4 44£¥4 ^44 to ®t41 f% ^t£4 5OT I 
®t41 4t4^t£4 4t*?4t4 444 C4 <»t£4 4£4 
£¥4414 JI44 SOT, 1^4P £J^ ®t£4^ =£1 ^®t£4 
b£91, £>T f44£4 44^ 59!4f4 ^4^$1 
\®4J TO^^P® ^£4 I 

£4^|5T 5T"4£^ 4^ ^411^4^^ «lf®4t£5f 
OTtftofc 4tf-l4t4 TO£*T8 ®t: £4% ^rtrow- 
^itOTtOTl bt»it£® ^£«5 I Wfo«l £44 I 4 4tPWt4 
^44^ 4tf8£® £4 £4^4 4£4£f, ®t£44 

to'S 44^1 BtTOtW I 

4t TOflWl ® n£4441 TO4t%4 *t£4 
fiWtWB® ^£54 ®P44t*Jlt4 5TO4t4 TO4£4 
£4^5j *ft^p4 £?W4 4f44^4 4"4£# < ®Tt4'6 
®4T TO^*«£?4 W£? 4f£44^{S 4t’?p£T l*f % fPTO 
f44(r4®t»l£44 9f£44ltto to ^fp V* I 



fare* rcra *«n wwl «tat* *?tw nM m *tc* i > nt* aro* 


toii <w <w artre* atww 

«rt^t?r <w <w w* arfai i M-wfwWfl's 
Bfttw* “TO jtWwj ^pb Ni wft 
<rtwi aprcwe 4?i *Tfw 

i Jins s?t=rt ^tw m •ft^'s srtBi 
iw *rWw arfatre ntc* i 

wNi c*tt* a, *,%•• wwi 

«ft^i <atw bwj 

w «rtwi w to aw* $*N 

ntw i *ra •ft^ »rt=r wz® *rtar 

a 1 i w m I*? *ftC3 i 

«TO nfos *ftftor* ml aitmwi 
wfi[ i 

^t=n nftotir ns <a| 
fwfc* fcn^W TOf i «, «ftf ns ntfNl 
5-W «fSr wf? «w^i aiftf i <fl| ns 
m *w m gw firei arts c^Waftofa 
TORT nWtSJ I «fl| ns *fffal SCS& sp&ntSI 

'Q nfsaron^r sjtntsi finite arfefa 
£s»tfw ®t: fnws res, nt^ts 

’ftp!? fs*W <^^5 nt^tCSS W fro 

*itni nwtsi stress ntcn* nw 4m 
ntcns c*tn fan call ®t: cnwttf 
fanjt$ nfa^fa?, ^®tl $fa *irsw stsl 
yij *rttf fawtafascn i 

fans fawn wftw ntnt cwsts 
fcnfa ot, nl ns ntffcw ntn i 
«rww wtrwntfi ^tcnsfaare ^s arts 


fawn ^tres ntffa sww j8w 
ntsfar *w i ^Tt*f1nwi nw sni fpr i 
nt% ntn nnw nsfal csn *ftwr * 
fcremnpl w stw i ntsfa ftt^f nfevtv 
«wtn few ?cni nfk* *iM«i **l i 
tffa « snwtw ntnts 4 ^: n*s ntnfatl 
ntn c?rrir ^rfwi c*i *rt^ cart? 

w bv f^» «% 

nt=T c5fc?r ^i irtH wwctWi 

?pr, ^1 fifw fifw wcti 
qtwi 4^ nt^i ftpn 

aft?^ w ^ w ntB ’ft&S ^fftf i 

>1^5 C*f *(t^ll?W ^CT» 

art^tii ^ «wtB^R afMtfta «ff% 
i ^ ws «t? ^4^ii c»tf^t<iift¥i 
’Tt^tC^T aw VW cm m C^r, 4WI 
^i«i^ aitff« arfif i c?<rc^5 

an^a^i cmta wi ftMT 
Brtc^sir g* C’rl aftrw 

^tU6 *ftH. ^ artc^^ *ft^ W 

^tus *rtta bi i cvft ®- 

*tt^l > w ^r® *rtn, *&r 

’Ffc^ a»tnf i 4i ^ nt^f ^ 
c*tv ttaw ntw ^ arh^w *ft^? 

^"Mtai art^s ’ittti cwt? ttwti 

*k § $j5 •rHt ▼timfl iftci m 
rtwftB*rtr?i 

nt^a ntpnr Vat* 4?$ ^capf n% ^5 



m Wt* « [ btr it, «* 

V* afafa na^taa ®rf® ^t«&a ^faafa i $ta ®ta »rt*f5ST «w <a*i& ttjR c*c$ 
c^f c*ta *a»taa c*ta <i*a ata^ ** fata ^ <aa*6fa sffata catat^a i <$t® ^ 
^PFa afatt* *faft® afa, <4$ ^cna ataNB at®!* af® *ta atf I «fata ca 
atf»iaf ai 'arfaa^i ca§ i <aa *ta *isr \i *ta ®taaa ftps?! £fs*s arta 
’TtfHS wrt $ *t»ta cutarata c^i a*ta =ii i c&sft® aft* i ®t: fa* 4*ata cata 
w ^a»a ataf 4* a raft® &raf*® '■iprf *ta afa ca, *i?n *t*\ ^ 
«fta c®t* ata, ®aa cafan afa «ai capita ftt*a a® a'i'aa *ta $ca 
win* 4f® ^t*a ^fsarfa *fafci* 1 >s| as$ft* dt^aft® *taf *catfi aatsta 
®{xapa atar facta aatta ®T)*i *lts i a* fa airafa «q| ca, *ar c*fa *tt*a atff 
‘^1 aatta ®f* astaa atara 1 ^a 1? ^asta <*ta ai 1 ^a *tat, 

^fc*! ca»tfa ®ta aata^ *ta** afa^fe *ta *ft®a ara’ta *a ^ :^r *tt®a ata^ 
wcfa atai ■atacta c*ta cisli *ta ai 1 catd>l <iart® *itta ai; ctaa— 4 * area a 
aiHta^i ®ta *ta *fafata atatt 3ah atga *sr cttta afscaa ®tata aa® 1 
afal *tat* 1 c*t?fafa& *pR *ftat ca c*ta *tc®a *ftat c*t® tfata *rta« 

aacta ?rta ai taf *ta, c*ta fa:a* <t*tt* *tta *ft$t® *rfta 1 facta ^ca 

*ftaf ®ta cFca *ta'8 if® *ita “fa? ^ca atca^ 1 aaa ^c^a ^cwa 3 a, ^aa 

tafdit^ acia at^tcai^ <4?ai a?tai i «iaaca f c«ff^ ^aata mv'Q ata ai 55 a 

1 ’ftatat ntatai, caaa—'sifatcaa c®tw 1 ^a a 1 ^ c$?tc®a c^ta ^a{8 ata\ 
cacta cwtam, ^®Ttfa ^ca casfat^ ®c«i cac?f ^ ^a as>ca 

'stf^ca fac^s ai ff-'atatcaf «it^^ < i ^ac® 'artata ®ta at* faf«i® ’ftca 1 

aataa a*1t®a ^ ai «r*t*r *ta 1 4^1 atalaa®; ^a at'a-'sjcaat ^aata ^aa 1 

ft* *r*Wi ^ca caai c^ft^ ca, 'srtcafa^ta ca aa atat atfarsa, ®taft afalat^s 

at'stata ^*a*a c^1| ata 5 !, afa »ijtl8a >a^ aatta a#lt®a ^t®fa caa 1 nfl^i 
ata '8fjttat®tata aft'stcatata (Ammodra- aca efatft® ^tat^ ca, -a 1 *taa £af"i&T 
mus Savannorum) ^f-atfft* ajtas^t I 

^at^ ^a* ’rfaata a^at® ^-a^iaa < 5 ®^*! atffa as®* i sfq fac»ia aataa 

^a ^ *at® ntta 1 a*ft®a *ai a?ii ^c«ti 1 afatat®tta aia*fai 

^ata ’ftaf atataa®: ®tcaa fa* ca aa t* a^ta, ®ta$ ^t* 1 ® «ittf; 
fa* *K»ia afattaatt®| < ta*aac* ^ca;a caaa—■ntal aa^a ** *ca— 

*t*rta *tatt® aft* 1 *ftafai fas^ *tata f^ta c*fw ** aacta "fa? *ta i 
f^ata at^caa cata cua ca 5 ! a?a^q 1 ®tai nft^ta atstcaT *tai cat*, c*ta *tt®a 
4 ta^ c*ta 5 T*ata f?i« at® sta ai 1 ntat %a ca“?f ,^t?i *ftacari 8 atai faf®a 
a 5 t^ ata aa <it^ta a*tt* at^a faaca m* *at® ntta 1 *tata '«fWa f ntat 'sittf, 
atafe fta'i *at® *ftta 1 atai ^a ®t»i®fta a^ta wt® ntar ai 1 <«ai 

*ff*®^fat?ai ntafa *4*a cS*r ca*t6 a^at^ ^ *aaa *ta alt* 1 aa^ta 



*lt£» «t*fl , If* 


Cfaa — lit? at^ 

^te?a afateaa ^aatsi c?ea^ ^are^ 
*ltea, Sftl fa pf* | 

®ts ft? facaa afaasa ?ca naWta 
*fa ^ti ca, 4? 4? art^sf 

ata^ 4 ? 4? a?a ^a «i?h ?ea— 
wi *tc*ft a»ii ?eae$ i *rtfk?a aeai 

TO? ®rte^a ntft 4? 4?|i} 3T«^< *t*pa 

^a ?ae^5 ntea; *t«fft sste?a ga 
4ff5 fif»& a^fa^ta si 5 ® i c?ta c?ta atat 
f^s|g n*jf ftfea aataa **? ?ae\5 

atea I d*r caa^ttaa at^teaj 4f ^eaa 
aaft tfseaa na TOta ca^elfatt? ae$a 
ataea ca?\$ta Batata nal 4a fifwsi 
aai Jf'ga I 

4?fB faaea fife? ^fc^a ntaft ncara 
t5 ft*f c?ai cto i caaa, c?ta atfaiBa 
afata c?ai cae*i csd atalai ^ca TO at? 
?ea ai ^sie? ataata ?ea c?a I 4$ 
aaeaa ifi c^cStote? $e?i c?ai can, 
toi 4fta 4?l a?caa i 41 «nr <p 
^ atteaa ?ca ate? > 4^ *tea?a ?ca fa-itsa 
nt^tai 4t nti> afatc?a aaes *a 
a i i 4* -rcafa ?c»d nd *rtatai aaaa^s 
^faca n®cas atca i TOta TOc<a ?ai, 
4$ ntatal aaa f?eaa capita c?ta atfaaa 


•flat c?ea, $aa w a?a nar ?ea—caaa, > 
ntafti c*?atc? c?ae? ?ea ate? I c*fsi fteaa 
capita «t«i c?ae$ *rta ai ae?fc ^ nt^ai 
€fta c<fata ?t*t?tft cae?$ $ a?? i? 
?ca i 4^te? 4? aac«ra TOfad a*ii caro 
ntea i 

jffai aaa aea atatai 4? aaeaa nta 
ala ai ai *tf?d ^a ?f& ?ca ai i jftaaa^: 
41wtw *ftatai ?a ^a ?ca i anc«* 
^tnaea «itata nta*te?a acaj ?rtt«it^? aften, 
vstai jfwt^ nfaeaaa ?ac« ate?, cw 
c?ai ata ^ta^ae^a c?tf?c^a aeai i 
c?tf?»i atata«i$: aae^al «i<if^ I 4^ 
wa^ 4e?a at? catai atai <ifla*tc»! 
c?tf?«i <stta fi"B; n '?a^tc^^ ate? i 

ntalcaa aeaj ®itata 4a5^i aatta ajtata 
ad i caaa—c?ta facaa artesa nta^a 
ataea ca?c^a >it?teaT ataata c?ta atafal 
ai fac“ia ga atflftcai fe»i ^ ata^ c>d 
^a a?? ?ac^ ateai «itatc?a 

c?ea aaai, jBaj, ?r?t$ai—4aa f?, itfi?« 
at^eaa 'otai a?»r ?ae« atca I aft* 4a 
atea 4ai aae^® atea ai i «ia« 4^ aacna 
ajtata cntai atatcaa c?e^ ac& i ^tata 
#laca ata1e?a atseaa «tai ai aar a?>i 
?are e?ai ata fa i 



^aftaa fa®ra a^fcsta 


faitNf*ltaa aitfflfiir^l v 
'Sta^fa fa®ft a^tqa 4 r <ta *T«Hfo »rta 
«it<K®t* jjwfttajfew wreatfafi fe«rw 
4ata astanafas fa®ra *<wrt>ra 

o®*'® cstvsa iiftiww? ^iratsra 

*ai i '■itwta « fa®t* arccapr 
«WN asta’fa’M 

C*T *tflH fa^faifatM fan* 

atffifta 4ata fa®ta a^ttfw atfw 
®fawta ^ asta’fre *twt«?wa gtafn ata 
a*ata apfa^fstat^ %tca *afaai w*ft 
^lafar® « cntaatfa® i 
fa®ta *WTPia atfa* 'qfara-'a ^tafan^: 
3?ts?nt€t attna «raa *r«t« <5i5$3 *ta 
atw I ffi *rfa ^tetstcaa wf^aa >s *8 
atFi *l®ta ^ a*taa cn faafavs 4ata fa®fa 
^wtph atfa* ^fata-ta 3 a 5 *ta *t 
®t$ata\re m *a i *ifa »«I 8 
a'ffoa ajfa#a ^atraa aafawrca ad> i 
ittoasi *itpsa ’fa cat* 4 ata^*tq etataaH' 
^TO 3 f*it»i ca?* wi at|*rfe fa®ta 
a^twa fcwtaa *at$a i ^ata atf% 
«ifa*ta *ta aft^la «wt*r* ^rejspata 
a^caf i§CTta*w «itasfl sitaftai *taf**i i 
< 4 *sr «r«tjt® fa®fata wtai fa®ta wflPia 
A fecataa %af >i«r$ *wt* w\ *rfsfc 
wfc <$$ f*ntic* ^feafaf 5 ® wnp i 
«>w fstaaa *\Mi*\ fast* wap sftTt 4 ) 
vrc*f«« «R faftfe faia^l fa®ta c ‘t 
*w «tat®a fafea «ff« caca? «rta 


« *t«fta sfofafaa fenftfew fa®ta 
viatpu ’tefsajf^ «jfata«ftaa foataa 
*taa ^rsW ag i fctafaat ®tata fofa 
fatfawt«ia fawt* w«r ^tnca 
5Tfa sitetsfcaa <sa* ^attaa *afata*ita 
%a$*a 'sigafaf^a a*ai facwtta fctaa 
*ca*r i fe*w*tta fat? 2 ! fawfafaaa 
^ftaar ar*n ^ca f^fa acw— 
‘faai^pra aw catw ^fna 

a*ta ^faita fassfa ^ 

c^atat^q ^faaic^al asai aaa 

ati^caa aa caca^ ^tf^acaa afafq- alai '« 
fa^fa^ ^ca at:a \' 

^sAtwa aftare qf^aa^a afapHtq ^la^ 
aisfi atl^ 2 ff^fafatffa art^ eptfaca acqa, 
a^atca ^ac^a c^ta c^af ca§, ai 
fa^fcaa atai *t<5 qtca ai I ataa 
^atc^a *W fa^tatwa ^na^ fa^a 
aracwi ^staa» fat«jca^ Jratsr^tf^af stS 
atq calaai a^cac^ ^a^ ^t^faaf fawftaa 
>fT5taj ^t?l >Rtar5tft¥ w dWtcai 
Wfl I 

^^Kai jrfafaa >r®Hr« ^fq^i ftaf- 
fasfqna fentstf ®t; fa^a*) ^fa 
^tac*l nwtn fa® fa ftTi « acaaata 
ata «rr®wtcaa afam af«n ^caa 
a s :aa i 

^araa^ta «ifata«ftaa yi >p®tnf® cw^a 
aft ^ajt’faf ?at^a arfaa ^ta wrttt ^a®tfa^ 
c^ca? 'stat'sa c^aaaa ^f®c?a 





»w TOc® foatft* jr*Ni Rtftai- 
«a wz$ nt® wi «TTO c*tn to? i f®ft 
?i»w* «r® ^ ?i f®? ?to vr « cror 
'STO®: wa® TOa*rt? TOi (ft®tftaf few 
w to« i §®s c«rwt wi ncaaTta 
ftc-ra «n c?«?i to ate* <w to 

W TOTO* 4W TO?H TOW 
nwn ftTOca* ^csTOfflr TOrtw w 
to TO* i ®t?c®« w* TO^Ttfl *iftm 
nc® c®t»n TOtRjr <w ^rrntc^f ®* t i 
ftTO-«ff®®1 »|"»lt^ftw W TOC® TO I 

wh**fta $r* tow *wto?ii 


cro %ft* ▼(■nr ijTOftwft 
«m mftnrfttit ftonfa ftrw tflwpw 
Pw ft»t? * ?<?f® TOI1 1?TO R*ft 

TO? I 

<2f««isr fro jpi TOwtos *t? ft®fa ft? 
cac? ftwt? wtoi? iofs "ft^rtfl 

^a* ?<** Rftwf? ?i wfa^f® TOi- 
?®t*ff®* TOI* TO?H-*tar nrtt ftw 
a^®1 ® TOTO?1-W «i5$® ?s I ftt?lN® 
ftf-ife ft®i?tc«7a toi fawn a^®ta ?ja*i 
CTOa?* a^TO TOUt®?? ft*t? 
*NCTO?a TO’Sbft 4*15 f?*ft ® I 



ftTO **cTO?a fcwtjw Rsjitw ?t*j*ftn %®1 *nw 


TO® TOI ftra? i TO 
afro *njt*rv saft? *fta, 
§lft®aa? stTOttam fcnftfc i 

« ®*«l TOSTO* 4ff® TOa*®* 3 & caata 

>TTOf C? W? TOTO TO?, ®1 TOa®:§ 

w»w TO?*a? *it® to i «at TOfaal- 
«l$&tC?a ^bTO naCTO?® ^TOaff %?W 
®f«fit® ftwrSt cw. ft. ^^r. wto? 
TOa tfffo aw TO? *ai ?? I awjkfca? 


atca ^ntTO ®t: ft. atfa*, 

TOft ?t®J$?N ^ 

▼jfel—aJH-iffWa if® 

<i)^tc?je 4?*r ^l¥tft^ ^®t!T RfntR? Vfll 
?wft»i i ^N1 ftc“i? ?^®1 «f?ft ^ca^, 
fctwr ?caj a>rhiJ?ft?ta a»ifrt*rv 

f% ®t^ ^ R«rjtn^ ^t?, 
n^rt<ft?ta Ritatcaftftnif? c^i cafWa 
^ ®t: TO. c®. ft®, ^ft'fftwfs «nfjf*r» 





c«f. K» wt*ff far- ft’ftft, 

«njt*r* car. me\. c*ft <w «wfttc®fiftifa 
$fe. f«. fa^ft?, f'i’f « ^c*ttc*i aWJt*f® 
C*. ft. <W ®t! ft- car. 

mwq ®ft^fftastc* ^«rit*Mf ft. sfefeeiiK 
qsftasft®«rt$ft®fa wftw f® 1%. 3 jfc® i 
C*lt*«W*V*1 *wfa*W 
ft<, awH* *lfw sc^T 5 ?, !?$fe- 

'Gflttf, ®t: car. ft arortn® ®ft?t*l, 
Wftf 4*T. ft. 5tfeta?h ®t: 
awtn® <4*f. csfearta, ®t: *a mm 

®t: ft. f® ^Nc&\^ i m ®t® 1 , ®t: car. ft. 
<rft afffo ^w"i5ar ®* "Jift¥ 

®t: c*rPWCTtf ! i ^ ^wfttorfo 

^®1 «r«rft ®wh i v4j?itca^ 
aiftcaHc* « W 'srft*tfo i n-5C3pa ^tcrftR 
«i *nfi*i, ~»ft »rc*i ftci^ fec?tfc*iftT 

■site ft »ic‘«Tarcftr ^sft® 5 ! arwtvr«r- 
-pftfSa my *j^p ferafc’r «R#» ‘cat® 
8® <w \w 
aitCTIwi <w ‘®ftc® fo®tft? 
ncwta 5fft-5(ff®’ « s#^ftc® 

ftaitW* |ft*ft ®W®15 ftft ft^S? 'ajtCTt- 
mi siS i tfffeiB *rW? srfti ftscs* 
arfwtwi-w ^tortftr® scsf®*i i 

>rst^Jt*fr ^famc^ jftatfa** «v- 
*t£U *f? «rhr «rffeffa 

rot* m I ftfts ftcsr ^1 <$. ft. 

wfa ^arart?i 3*ftfa, ^nftra ‘’Srfti’^sj- 
sitSj, %®ft®ft ftt^ft arftwi’, ft® 
wi®*i ‘®ftc®* ^ar^B* nfa*ra* wta 
c»it^RW ifti ‘toii’ nftm* 

tor i 4®t®i, ftfift *rfeftm, tfe. 4*r. 
«rft. mm mm ftftn^ tftwift fwr fror 
ftasft fmy ssifw® «f*f*ft mw i 


t >br«T art, «5 Jft«n 

*fft*rac*ij starnfa c*i\fl«r<rft 

'nm fttft®t*nr ftasfJT ®v^rpni 
-srftftft ® ftcw^ ftast^CWl 
«it*fjtfi® i H^hr Ttwft 

mm ftftsr ^nntnts *ift^snr 
^j^^f'e ®3i ^c^ft®\ i 

ft®t^ y'zw §*1*^:^ «fft ^^iB 
«rvf*f^5f ’sjtcsfaR ®?1 l ftwfa 

^c®ic^ ft^H 1 ® ftc^ 3t^ Ttf*W1 ft^fftc^ 
wttft 's ft^t^ t^c^<i ^^fS 

®?ii i 

ftc^ 

^c^ftftJt^ inlw i 

■siw*f^c r 5 ^isp -sfftj^tc^K my 

ft®t*r ♦fft’w «r®rft® 

jj^sfg 5fc?i mi ^ftc^B^ft ^tfttirr 

ftc^ftc^i^ i 

ifnftsa ^ftc^^rc^ ‘ft ft 

nft ft’ ®ta ft$® ^itwts^rt «r?® ^i ?c? 
4$f is\ w 5ft, 3 T?St^^Tt^ 4$ 
^zm^my >i^c®t®tc^ ’rt’wjafti® wfa 
^csr ’rftf® cs^fir apiS 

ft i c^ft«ftcSi 3 f|S w®i ftf 
ftp® *rftfcf i F'stc 5 * ^tc«ni ft®i 

rfgr^Tfft? I <fl! Il«w 'Sftl W 
« ®sa*^f<st$iS «r®ft 

>t®j^ -sr-K^rr i ^ftc^icf 

'srft® ®n*«R ftc«f^l ftsst^vfii my 

cn, ftar ftar ft^c? ftfti 
ftasf^tm my mm 

or^ta ^c^tn cw nt^r ft I c 3 !^ 
my ^iS 3Tt«ft®*i ^c’ftn ftasft ®w>i 
^c# ftf ®t«i cmy feck®, ftarft 

fecf® ^jft® ym ^^tc 5 ? ftarf^C 5 ?? 



?ttf, wst^prri ^ w 

4*fi> ft«,ff?* ‘cwt'fl VI CTOtll 4$ ffWtft, *ft?ffr « ff*fa-*fW« TOT 

««nw c? 4i*?tt? fafitffa—4**1 cw nfa^f?* wfafaftTO* w& 4*fr 
fail ft? ft, C^ffa 4$ ffVlfifa frfTOTO *ltCf, 4¥«rt'Q TOfafa *?1 ffa fl I 


^W\H m ^9 

Slwttftqfar 


fO ftfjj *[?R ?t$1 ta?tft Orai*. 
*c*fa FtfOi ffa f*ra vO f tfa?i ffatsts 
*it?tm cn\? «tfaitf >itm s?t*i? wTO 
fffatW f i ?«?fa «r®f ?t#t fo?tst? 

jjr^csf ^s*f srwfaR 

O^faS i fai ^t*l ^*r ^fiffa 
f« fatvfa fi W fifatw* c?t*r ?*? 
«rtt* i «rtwi efface *ifa t? ^wt* *t»i- 
>Prt1 f»if«f *f?r® fjf?fa *?1 Oftt*. ffas 
f t#t? ftfac*? faO 0^8 Wfei ftC*l? ft 5 ! 
*3 5^1 f^ffa * 1*11 Oftll I «rfawt»i 

?tWTC? Cf *TVI f*! *ft«?1 ft?, ^Sfafa TOT 
Caff'S C^tsre TOI3 , «!? , 31 40 ?t?t*f Cf, 
4*?t? ^tS#)? ^tfttO S?Sttf1 ft? 4?\ 
OvT f«l fjffft? faf-Ft? 

wjwi c? 1 ! fi>c* f I i 
4^ »r*ifsr 'stgfwi Ore nftffa 
fc*rfa fiprtc? «tto fw ffttre Ow 
c*fa c^fa f??t? «wt st«n fcffo, cOfa*? 
*rft»itwi i frf^t^i smf*r 

Oi n ^sWtw to, 
ttffal fftlfttff $fatt??'« vft* 
*itfrc?-*t?«i *ptvr faifnr* «f?*T5 
*rffk?.- •pswttfa® ffa?t? ?i ?^*ifa?t? 
«mrt«rsi Ore *rft?1 

ftfbr vi^n f’tfare Ow 


fift fi IWtTfa ffa?«, 
w\ w i fff ^ffrhr 

^t*! w ^*if*r «t»i sf^c^ *rtt?i; 
fi5«s ^f=r »nrt8 cf fiapt 

nt^W ’I’Ttft 3 !*! 4fl 

Cf ^t*ffsr 5T*2< '81® trfVTR, W1 

fi ^n ft? i 

ftfl^ ^5! wft fafswfa wt«1 

’Pftfl 'aisjffitf fsf??l *1 %V3 ^Cf Cf, ^ ^ 
■•ftC5 «f»! afqftCt ftqjFtV? «TtCT! I ^t««l 
w af?iftCt ft^tvt nfffln c*tr«« 
satsi »pntv O?ft ^t-ifi «ikf i «itf fa 
cfsfa'Q «■• ftfj ntfl? m 
*lt«?1 fttas *ltfa 4f^ CTfa« ^tCf ^•• 
O ’t^ts f^ 9 ! «ff=r fi 3?f?w »rN^r ^*i 
* ft«?1 ftlcf fl l «rff ftPfafa *5^ «t*i 
^ffafa, Itf’tf tffkf-it « ftw- 

fffaCf? aitwfafl ^f??1 artfsfal Oc 7 ® 
Ow «, ^ n^hi^fa 'sfai Oc 7 ® *itw, 
ff«I 9 !tf i t? fOtC* ^fl ft^Cf fff f 1, 
iluftw W»l ftpnil ft? fa fl « ftffW ®rff 
Or® ^S 0 ftff?1 ffa—^Ttff I 

CTOS ^*t stfel C«ftfa V5 ftre 

cft?s «if 1 «, ftffafa ft ftD «ft 9 fati? ffai- 
vtc? «r®tf?^ spfiic 7 ® ntc? i ffO cat^t? f«, 
^faFft ^sjtff TOffa vn ffafe >• ^ 



wt* $ ftsrf»i 


949 *f99i «ih9t9 f4*fr ^ 99C99 
^t?tf *f9e*> *rtcs, *t9*i winf* 943(4 
49C* >nf i nft 9*4 c^cm iwfiwr 
fa$9 *ts 9tof§*i j|ffn?n cw9i fcfas cs, 
ft*t9t9 to ^9 ^i5 94^4 99t$utes i 
4t9e99 499 ^1 * fasts 4149 *riNfts 

9fasi TOjfft 9^ Bffwftsa c^t 
4t£9 I C* ^|*F1 94$4 4tC9, 

9f«fl 4C9 C99fTO *91 *{9$ *f&9 | c>r 
■STesftaft 9f9«ftTOt9 W& C99Cl?t9f^i? 4f49 
K (Bentonite Powder) S fefs^ *fftv5f9 

fajtft 9J9St9 51^ spf^c^® 4 lea, ststa 

** , 9t44t9 4f94fe99 C4tTOt99 9ttSJ9 

*ft ste* 4fea i C44ei?t4fti> 4t4a srf 

499 *f99t9 949 9J9^t9 *91 S$91 qft*. ft$ 
^f49t9 1$*t?t9 \5tSf9 4f99C^ *t?1 S 
c4faa ajasta *faata ceil *faev© *rtt91 
443(4 a9t$St9 49 <StSl 4 5*91 *• «t4 

ftf&* 4ft®f9 ’« «S4 fttftsi «t4 : 5fea Cal'® 

*91 ^ft® ; *t9*t ^tCSJ9 4C9 5 'Sfq I 
943(4 99t§at9 ^t=r 94ai srfsa tgte stC9 
ftfal *91 f4C99 I 9M9TO: 943(4 94C4t4~ 
9t4a (Septic Tank) sic® «• 34? qya 99t9 
&fS* * 5^9 §BTOt9 ftc* 9*11* Tft^R 4t* 
*t4 afaaft *9SlST BifalfttCVfa (Public 
Health Authorities) ala'll l afts 991 
'Sf*ie'$ (Porous Soil) Beta's <£C9 94^4 
•St49 *91 ^5t4, «^«at 9sss SC9& TO^fa 
'BltCS I 

943(4 *f9C$ TO 495 4ftCS, SSftft 'BlN- 
ata wt9i 4tst®/9 i $$i fa$a sfarces 
9*4 faaca <§ 4 a ca, to 4 <®t 9 94^4 *f 9 ca 9 , 
TO4Jt9fsf4& 943(4 *fae49, C9^Ste9 4t4C99 
*a ■Bites ftsi Biaai v^stfljFtw 9i 9rhrtw 
aftatCS ft91 I *t9l nt99 *tli>03 995 


[ 551 9*. «9 >1^9J1 

C9^1 9e^, ftl 9t«JJf t99 « stst«9 t? >TS»t 
Sfl>1 9t9 I »Tt9t9*f'5: *$" 9K99 99^*1 9>Tt^5 
3(1? <qft ^tf fl 9^ 9^9*1 9C? « 9C91 

sts «rft ^tst9 9 ^ ne'? i Isi st?i 

v rtt"99 9t9, tf9f^9 9t9 ^SJtft ^t*ltSt«te9 
9f9e^s ^9 I 

?-$ Ift 9itc99 99^en9 «mt9f9, 
®tsi ^^9 9*toes ^fts ft nf99t*i ^e^ 
'5itn9f9 «re9t«r9 s^e9, ^t^i9 ^991 
®fC9 nf99tC99 ^9«fft Sfftffa €• »Tjft9 
ft>rfC9 3?e*l9 9J9S1 ^91 To\*\ I <4$ WT 
9?11 999 r t9 C9, ^5f99Je$ «lH9t9 ^f99t9 
fftilt® *rtes, ^tst9 TO«9J9^1 9t91 

^f5^sl lslSftft9f9 BjHft 9Wt9, 91991 
^Jtft *f9e$ S9, ^®e9 ^St9 fc*T9 3?9- 

4ft 4ftft9 Blt9« 94 911^9 ft9te9 9fW9 
9T9S1 9t91 4C9t^9 I Isi 'STftt^f&C^ 

419 S^C'® *ttes, fts 9'f9e ? l 

^f993C® C9 f t9 ft9 C9sf9 BI^f94l CSW 9 s f«rS 
S$t9 91 I 

f=ICT ^ §9tS9l ^tn9tC99 ^atC^f 
C9«91 St*! I 9*9, Blt*t9t9 *ff99tC99 C?lt^“ 
9V9JI « ^9 I 95tSl ^'S 5 ft9t9 

BH{9t3\ * t*T9t9 ^Tf9* i SC^9 4l9ft9 S^C9 
f99Sn— 

4 Bf9X4» ffTf>19 3?94ft-94.?flft9 
9t*tt9 t*Ttf99 9**1 4X94 = i94 9ttt<19 
9^9e9'® « ?fJt®19 

C9C9$ Bft*T9t9 ^f9* Bic 9lt99*C»19 
4e9faf9, C9cs^ ^ |ft 9ite99 9^n 
BiH9t9 4e9t*e99 ne* 9C<*t! i 

9t4t9*r^: 9^t9 999 «•• nTt»H ISC99 
4C9t*9 S9, ^599 9jte99 99^4 *91 

9ftt$ 4tC9 I 9*519 i— 4Jt«l9 ^9f9 *e»19 
W 9 9jte49 99^149 ‘4e9ft9 



Sltf, 3 


r 


stc* nft?i *it? *••• *rt*rc*? c*^ 
*w* toftori' *tw « tft *jtt** *»Rpr 
**tt*tt GS?, *f?« «*f$ » tft *7tor? 

*W C*t* C*t* c*t* «••• ifrfa* 3 R 

*?*t* *ftr* w i 

o 

*t$t? ** ^ *f **1 *tfir*t? *T **1 
*t*t« *rft*t* «tt*hrc «rtc* l *t*t?*r* 5 : 

*t ?** *te* m *ftsri ?t<n *ttw ntc?— 
(>) to «tt*ft?? **i-*«rtt*?i c*ta? tot* 
« (*) ^?<fap* feretW* tot* (Automatic 
Pressure Tank) I CTW ** ** 

-tfv ** *t*i *t?, 1*1 f*c*a*i 
*f?*i *w *rt*te?? tot* **t*t *K <®i* 4 ^* 


*f 

to*ift* «rfto *tftc*i tuft* fcwtort? 
toftw *j**t tofitw «t* *?> *twi W 
’tfart'SR* « *fftl ft* **Wt*fl**tt* 
*? ntftanr tot* ?tt* **f i c**tc* <«*fc 
s* «m«iwi *?<ft* tote* *tw sfinn*t?> 

4 *1# ** «rffttm «• • ’tit** c»ftt** 
tote*? «rnt«R ** i 

*tfi *fc*. toft? ** *?*?t*-*T**l*** 
fir* ?tt* ^r*i *te* *fifc* ?tt* wrratt* 
firt»r*tw? tototo JT *1 *?1 fcfasi 'St*! 
*tw *?e ** ttt* « i***F *tw *ft*>i 
*tto*i 




frrwe?? ?t®n jarftpi i c* frr**t»i 
*^tto* i c* Tf?t*j wl«wi 

**CT1 I C**to«r lar *ntf*r* *w*. 
ntfirc? firw wW* firc*i* ai’itff *tc*i 

ift* **** *1? *«OT*—fif^ C*** *C? 
fc*t? *H*1 **1* I 

a*i w tare* *rc* fire* cm? 
to?t?:*r? *tnji ** **i *c* to?t*i 
tare* **K«R-»*ftfs jftot *ft* fire? *w?t* 
*ttoei faft *fa c**t? or*$Jtn *n*, 
*ct it? f*t? tot* ftoMt? tot* i 
mt fire? fitful 4* *?*? ?* 
foft *ic?*i ento ?car? ^?t*ft* 
^art^?c* ?? *w *<?t*J *^**tw *?^s 
•ffire? i 


*?tf6? 4tarw fife? tar ^fiii ?nri 
*pi* mt* *e? fWhwft* *mi 
*?r* «rWPHi ^te* *it** W 
*?e^5 it* c’t^tc*? «rtn*^nr c*^ ft, 
*1 *t*ft^5 **ifpi tar **r*i*— 
^fir?? cr^te?? 4tw w ^ri f?t^? 
c*c^ firnt* i 4*?tai «rt*firt 4** 
?*i *?c^ *rtw*i *ft sTtyfaet? 
*ftfii wW*t* *ft* 4^ft i 
*f* fte®* **!*, *rfifft 

«it*t? *tr* ft to* ? 

tar *arc*i*—<*t*?l *rH*t? «if* aft I 
*t «rft firor ** ^*fir *e*i <n**ta 
c*t ** ftwt ^to^re* ** *?t *** 
V*l 



W 1 W «fawtw 


<4aw aatfla a;aatfa 
?tfttf8 festfSro an fekai i <4^faro ^ta 
^TOiafVatfa^aii w oraatw <4 toc*=t 
$ ta ate? *ft<ft ?ta i TOa^troa ft^ttff 
aftaa faa^fo caata cata aa'sa afar 
wta TO ?ro afro ? <5«rat fafa catataw 
ata arrow aataa i 

Wtfw Wf? fifCT as? ?TOI 1 I tor 
to? wi atai sarfaata aa aaiaa I ^ai- 
^raa a$ja aor atw wartaai atf atari 
C*FS aif*ITO TOa I CTTOtfll Wtata aW 
TOc? wtaTO aaa *TOia i 

^ TOt cna fljrtm «mi fa* wtstf 
TOftWST ata a?t"ta $ta ^>Tt«fT 

arantafai «Htt aniia—<4 <4a&1 

wtwf%w atftat aai atwa afcata ata 
«m wroaatfa fia wtro i «rtfta afaai 
wtatn afTOw*! aia ca wro at« acafttaa, 
<stt $tai fafaaa ata c^rnro <4t aaa 
«rcw ataica i ^asrffta jNwt TOw <4«fa 
wtaai fasta ata to^to atfa TO, ^tt 
<4a ataafo wtaai aroata fta fen«ift 
aaTO atfa TO i <4$ aTOt# wTOTO attaa 
wfw TO, wit 4TO witafsai aaft i 
$ta at$ ^ tar i TOi ^rftfataa 
atf tar ?to atta» ai i TOTO #a oraw, 
$ta waiatta aaa« aaa« pro ®taasi i 
TOTO wrfw ^-cataata 1 } ataa jarlaprca roi 
ata aa «Ttf% CTtW ataa, WTO ataataa 
ata saatca afy$ta asta ?a i sTOtm: 
•sfaatta <4aa «wi «ratn at* <4a<* $ta 
atat aW a$a wtfasSta ?* i tar ^<ta 
•TOt|WTO*TO vnm ?a«l ata%a*; W**TO 
CW >r*ICT % 7t TO-ro r^l «W WTO 
WTO at* a?ta* «TOTO*r, ^ TO "fTO 


t >n w n^trt 

^TOntu*! wtfliw TOto ^ftwtwftwcTO «rotTO* 
^7, ^tt tar i wTO ^it froi ^TO «f«rTO 
wTOjri 

»TO *(CHore *tw, wtTOTO ’T^fTOTO 
to fwtt wwaiW'Gwi® wtw, ^icwt wn 
4TO WW1 7TOI TITOm 7 TO 1 TOTO WTO« 
TOtwi ^TO to, swTO ^mar ^twr wf 
<4^^ WTO71 ^$TO I 

w« Wf, fC3I7 *IT?^ TOTO ntw *TO^ 
»i*r5r to? ^TOTOto? wtro wrvTO7 mv ft 
fwt ^TO7 TO?«(-4rsTO wy® 

^wTO^i ^ar-^«rwtr^ ^ TOw^ TOan w*w 1 
ftPTO ’FTO TO«n TOTO, V- *1} 4s ' 3s ' 
fsan ^TOiTO^ ?wTO«t f TO ^fa ^ 87 ^ 
4t^ ^^tcwa «flw ^ nro nProt^tro ^<aa 
to?IB tow TOcaft^i 1 naffa <t W5 
^ga TOTO’i TOf WTO ww w w^s 1 

«4?ft ^StTO ^rf^Rsit ^4asJ ^4^t ^TO TOtt 

ftro ^caia ^-sf to ?|5 ?a 1 < 4 ana 
wii ^t wai ata. ^TOtacaa >4^ a^i wtTO 
^aia aw«p toto^w n<r^ w ca? ^ttwtro 
^ ?a 1 fa* acat ^?taata a;TOa 
f?P^«)-£f®ta ^a? ?to ata 1 wat 
‘faa^n’ aw ?toto 1 

^ntt cata? f^a ata aaiTO wtwtro tow 
ca^s W, wta <4t faro ata aca ^ ac^i 1 wtt 
aifaa«l wiri acaftcaa, cat* *ra 

caTOfta 1 tar pia w:a affa catsa 
wcaa 1 wtwtwi wt aaa a^ntcasa atai orra 
<4a^ wta wwftf?'® fa^n a^s* wcat 
ca, asrcaF tcara «rata wtaa^TO anal aai 
arofta, ^faaca awr? aaata cata ataa 
wtro aa to 1 aca afa w! 

w-ftw^w to ^rfaf^a faaa «5viti 
ww<a, to faaro at«raa «r^jw «ata cw 



TO 1 . \ 


3Ftf f»R I f*C*TCt»I *t*H— 

$9tC»R tfWW to I *\p- 
# ?t»n i cto*, c*$ to* wtf, 
vrft i to 

Rfait^R cm aw *ify\ j?tto 
Rto* i ton cm, 

4f^i «r#s to*"7cto it?i 
to faf* *nr i 4^to *!**K# 4^1 
’ictovr? ton *ff«*i c’fsi i 

$*, Rtftrui pits <w to 
*rfto >rto w f% *ct? yrfi 
to*ii to*r fcto<r ^tijw cvr *v* i 

finiCW ?lfa (Ultraviolet rays) 

<W JRttoto sfas (Cosmic rays) Ml 
totFT RtoJ stotfal 1] toft3> 
(Ionised) *fr *.* I 4CT* WW 

v?hr to «ito® in ya *it? i 

src^, 4*$ is vivn 
feqtfrffi fw ta *1^ 

Ktw, mi ^i esc* to* cttfe citfe mi*- 
«ft *Wl* *tfa«P® y$ I 4* mi «rt*W 
TOT to? *tfc*l afWhjfa nfolfo sfs*,- 
totmr **, r*r firw tontto ^t| i F e it'®f% 
c=rt9ff5 < ® ^fcvtoHs yi l w y**\ a 
mi, «i •fiWwtoi «trm mi am i 
<flNtn Vl*torf*l IS ^iw to tot^ 

TtCTF, SS$ «1 CSC* toft* to* to 

sre <to <w «tr» *ifsff3* 

toto* w: <to i <4<to 

afirato tots w: <$$ to *cs 

*rt* CS, «1 ^R%t^ to^toS to 

tot* fe*t* to fctf to i fcto «?wtp 
£m, turnr c^rtw <w cm *w* to* 
a$fo tot W I 41 ¥OT wwt* 
Rtfti ^r «twws 


,f i , ' ' . 

% ^fiti f?r* *r w* «mf i 
*W W>PWl«fii ’Tf^fRTW ^tw *tt* 

TO*(ftrH««f^rn nfiwtts wis^lfw 
<ftc* i «ct ^ cmi nt%*rt < l 
cwt fc? nc? «, 4* c*i^r w cw 
wi aw *fWiw ^nfs ^t-wi 
—TlT^F Rt^l Tfap *f^p1 I 

wi ^tv, ntitntfr # cshtwi Rtcf. 

‘flfjS &iw, «fg|5 ^ < t^nr 

csV^twtiS arw «f« i 4f|8 vRtcnr m 
to cs\i\m ct«« m\ or<n 
*tw, ^*rc?i3 ceWtBsi aw w«i ^ttw 
«w *rtt's i fk% «rt iw ’rcfci 
m cehl^ «c« nt*n i ^rtf^F- 
vi nw ^1 CB^tWtW^ **\ 4* 
msw Rt»iCT, mi ^vm «wt* ^t^Ri 
awi aw mi i 

^'a cm ftoitw csv >r w 

f*fdf ^fpc^ rtcv ^ir i 

Rta 4$ H *ic«fi 

«ft?p^*i p i Rfatpw cm aw sfa 

C^C*! ^tX^T *lti5c^ I f%f JThtlfrl 

t5 mw yes mi sn i ¥rti, A §*ai- 
tot ^tW5 Rtw, ^tiJ , ®r^j« ^*rf?r*rtfl 

(Bad conductor) I ^ C^TC 5 ! ^1? 

'tfiRH %i wft w, szi *fl* fcm to* 

S$\ *!T I ^ €T*TC«f 

vn wt<ri TJftii a lAy 
sfa i\ 5Tf«c??i 9TH, ifal, JJJffaf? 

^i Prtrt ff\ fcwt* Rif^ 

«wr TO5CT *tw 1\W, 

4*W ffl«I ■«!? 4^*1 to* 

«ct Rtpi > to i 
Rtw tor^tw ^fto 



V* rt *TO « faTO t>*H *&«**! 


twfti TOtn *iffe<,-nftftft f*i aifc* 
ft*t* istt** ft®* fat* vs nstf 
draft's fv, TOttn* fa<s* fat* ff nftf 
■nftfa® ft^® ntt* =n i fan cro 
to «rpr nfaftM fsfa^ nfa$ f*, to 
c»r^rt=T cto f tfff ffav-ffi cftatre tttff i 
<**t cf fat* <*tn ftuffTOfatff partes toi 
* tc*, fttf ftuffi cww TOt* s-fttf* 
ffa«.-fft* nfa*r« fir i 5 -ffaw fanfft- 
ffl <®fat$* f tffftf **i nfftftn sffttff 
tf* Cftf stir < 4 *s ff ftffffttff carter 
TOI ftc* I «*Nttf fttf* ftff* afijin: 
TOff 1 ® ftf tttff i <ro c** * *fft 41 * 

ft*J fffaffftttf* fcfffT ffa «(5 cffl 
ft* fttff, to fttff* ftff * <$ffe^«r* ttf* 
c*f ntfftt® nft* fi 1 «nftff to c* * cto 
? fa*1* fro ^ffe<^ «tftftff fir i ^fatff 
'Bft^-ffTOff* lltsfe* to <*wfci f^ffri 
to* ftvTOft ff c$zw *t* »*ff «r^jfaff 
few ft* 'Qti i oil \®h fft* ftcfi ft* 
*[tl c*t*t* i f t**t c?fa, fafu s^ffttf i i 
f t*t* to* <$tcn* TOtc* ftfffiM 

■rtvrt* ft*. fit* «rs« tftf nnffa® f*t* 

csfci ft*, *r(t f£h «*ffll Cftfl fftlt* *f 

faffl toto f* i ft«n *t*r mpft* 

*lf I to! f tf*1 CTO* TO * ft I <*fe "Iff 
fa fa* ft** c** cto «rftfftB ft* ft* ft** 
fttf ftro ffttff i 4* to 4ftf*f TO- 
f*fa ff*ffa*ffttf ftfttf* ffttf C^fttf 
fttff I *»t**1 Cftf* ffff tiff fffa 

fro ntfe i 

ft* «*fffcl ffffl, ftfl^ TOtft* TO 

ntffe *t*r TO. faff TOtros ft**i 

ffffjtff* ffffftfa CTOt* Cfff faffl TO 


Cftf* TO UTO ffftl 4* fffffl ft? 
fffTtfl dtfa CTOT® W # * ffaf CTO 
Stf, ffttfffe W>« *ft«! ft* ffft 5 ® 
fftHE ftt^l C^ftt® Cf TO «TO, ffi 
fetfff%* I fffl Cf ^Rt* fCf* C*f ^®Jf 
ft, <rft eftft'S <tt* >,«• fta i 
fttfl ftOTt* fffftft Cftl 4f^ CTO* 
«tff cnftft* TOT CffT ftfh TO** TOTft 
tttff I TO TOfT, CTO* f*f f f ^ TO. 

f Jfftf ff Cf Cf f tCf I 

ftft**l^: 4fff cafftt* fftc* ffftf 
Cftettff Cf To fTCf, fft* ftef^ ffTO 
c-t* ft* ft* i ftcfl ffftf ettf 1 cTOI 
*TO ftf Cf, Cfl ffTO CfCff cTOt* 
«tt*lftft* Cfftf f tffi Cf^ i 

ft** ft^c* TOtff fit* f@r-fffi*ff 
^t**! ftf ftf. ftf*tfff fl ^tff 

Cfftf fttf* fits ff[t«t* Cf«*1 ^fs<$ 
f*, ffttf ft* fftftfftft w&fc fft «*ff- 
ft«* ^ ff f* I fft*t ft*^ fe*f* ffltt 5 ®* 
TOtffi cffli fternten cfftf ft«r* fi 
entf cftfi ttift ^ ft* to to 
fjiftif* fftf, ^TOffTO* ftlfft fft“t* 
ftCff fl I 

fft*,**if*ff, ft*h fife'sf*-*t#t f®- 
TO eftff *fi ff*ft* fetftf ftftfflfs 

ff*f1 (Lightning conductor) flfft* 
ff*1 f* I dill <*ff!l TOf W 4f^ 4* fefC** 
<ttCf ff^fftlft £|ff ttCff I <*l TOfe 
f*-ft#t* fCftff W CTO ft*f faS 
fent* ffatw* fatff *jr ft* *tft f* i 

^03* f n* to$ ftH* to ff fits 
*tfi f*i frtftf c*t ^ **-ftfl* fen* 



*f*. >*«* 1 ftwfrHKTO vw 

* _ 

w ft®r* TOronr mP ®r, mi tom ft*®* ftrrft *row ^ 
m®j« ap® $ mp^w mPm to to to «rm to®* tw, *ft **-*t#hr*i 
c*TO* TO *ar*ftM* *ro*i TO* *ii to ftfaMtw* f%r-f^ ft$ TO to 
to fc*rro tow TO^tot® ^ ntw =ii i 


ftro-ro* 


TOww TOtc*r TOi tot &*TO* 

TO rjm Tow TOtWT »mto **r- 
ftft VTCTO WKTO M TO® *ri?H 

*W CTO®* I ^ TOM® <*M ** W, 

41 4 * c*t®l 4®f5 tonro* mwr to fro 
M*t* tc* ®tftw ct«h ’rt? i • 

4 $ m ftw fcTO *c*m vif fro TO 
CMM*"*® *jtTO ftft**l ®t*l *1 TO *W*H 

* wN-ftftvrMi TO *M* ®em TO* I 

TOTO M*j3®r TO* mmjm 
*$* m^rTOh >ito# *^to* *wto 
5TO I TO MMTOMfTO TO *CTOlTO 
** i TO*t* Mnliftr tom M*rj5*jt»r ** 
*1 TO *^*1 'e v® tom w fro 4** TO* 

TO*1 51*1*1 M*1 ®f, *t£M TO TO*1 TOI* 
fwTO * 11 * TOTO TOTOm to TOR 
TOw toi i 

cfcftflm*» mmm* Mtfrol *?* wTO 
TO** 4% rm* tot* to ftw TO*t stfaw 
TO micTO cTO \ftw w*t* *w *TO 
Ssf** to* i TO* ftf* *TOr 
4w c*ri>$ w* i rTOtotM m 
4$ *rTO# TO ®f I ftf *M*TO ’TOft’ft* 
TO «t. TO*M TO* «$*TOrTO* 

cto TOt* TO W *R ft i >»«« TO*w 


** c*c* TO*t* Mnfrww *w**rft jfm 
forft *ri> i 

*W*i to *1 TOfCTO* *m **tc<* 
*t*K* TO*ii *rtftwi wtTO «w **, ft® 
mw* jffc.spra 4*15 ®ftt* ft%M®tw 

ntiiwi wr *$* to i 4i to* ®wn mI 
ci, ®ft c*t* ci Mtc»it*wftr«f*i cn to 
TO*, *t*t* TOT c*wf* *tTO TOtf TO 
«rfts?f»re y i 

TO^f c*tit* *ft mitTO 

**if% to i *TO 

tou *t5t*t* tom, «r*‘*J J^TO 

Mt* MW C*l *ltfa*1 41\ w 

«ftCM Clt JfRWftCM cTO ftw MftlSCM 
TO WTO I 

MttTO *TO^ *WR1tl MC* 

Mt^ftfCMt* *i op^PreTO *tw ci 4*15 
*3 *WW, Mt* TOtWT CMt* fsrftlf* 
*^t* '***T mmjm:* ft TO®, Ml CTOM 
Tori *m* i 

TOw c*tro mm «rtci mmP ,mtc*i 
TO* t* *TTO TO® I 4$ TOlBw WlWf 
ftfaTOf* *c*J fftw TO M*®1 TO«I 
M*1*1*» CMC*M fejtws TOT gfMWCTOM 
M* *r*Wl M*1 ft* 41\ M*MMt* fMMRTO 
apis *TO#'S M®**ft* M*1 ft* I 



3i *mi nforo* 

WW 33J-fFf¥VTX5F5t'e <4* 5J55t5 ¥5X¥ 
3tX53l 

*f^ara Wtjjfv-tffiw TOwt«?n 
<2^1? cro 

C5ftlX¥l §3313X5 35<ftRT TO5t«51 
«fPtii c¥sr TOft« 5C5t3 I c¥xar5 53- 
3tf§ 353t«|^ftF cTO §to it^r 

3tfft3J Ftfll* 3X* I <45 TO3 <4 55X15 
cTO totow c?sr 3¥ft 335* ^tffa 
55 ft i 

whtfM'hr 3^5 3*car ¥X5¥l& 
TO5t«5l 3V*W mflw «fFt5 c«Far «rRAhr 

«*ffwipn TO3, C3$ •ffiwiRi 
<4iMtf*r5 5xro <45< 33j& cto , TO 3t'Q3i 

3’3X* ¥37 TOX55 Wf§3| m% 51 C3¥*f 

'WtCTt4Jtf?¥ ftlBTOtXqtfTOjfa ^IXlMX’lfiN 5 ' 

^Sift'S 55t5 WZ*\ <4$ C5FX8T3 
«ff§fcl 3®5 501x3 i 

<45 api C3 4ffap5tf5 5X5X3> TO 3t3¥51 
f 51 5X5X3 f3X»foft ¥5 f5§ftTO ■WjMftti'l 
*ft«5t5, 3TOX3 *3Jt3’ I <4X3 %• *5t§ 33$ 
&VII *CT <W <4§35tfiiF3 515^1 
33 535 3<$ Ft^3tTO I <4|SX¥ 33j3? Ft^ 
5t35f5 <TO C¥t3 C*ltwm TOfaR 3x3 
51 I TO <40® 5¥ltX53'X35 C¥t5 35F 
3t3X3 51 I 

<4$ «1lt*f CW3tX5&3|B3 3jt3 « §W<®1 

«8 <4^ Wf3 8»*« 3t&3 I <4^ 

<4*18 C3fxfc5 3f3r3tX3 <45^8 3X§5 f§TO f33 

to 5N1 3 x 5 x 51 <5r TOtx55 wrtpr 

TO5 l5%t5 §ftx§X5& 5tX3 *Tf55t5f55f 
§3tro1 <45 *if5«rhTO TOft3 3t§$i 
frftxfaifc «itx3 3X5X5t{B * 1133 x 35 


8 [ *3 5*, «5 n^H 

TOJ 43< ¥Jt3Wf»1X* ftx* 5X5X5 «• 
C5Thp1 3trft*t3»l I <45t^ TOWftFX¥ 
35t3ft ftjJVtfto 3ftl<3 TO! 5t^J 
Ff3, ft*, 3f§ $ TOTOl f53t3* 53 <45< 
TO5 ^5t«1*ft^n f3*3* TOtfa <4$ ft^JVlfOT 
3t3tX3J Ftftl<5 35 <45*3^?5t^55fi? 
3*151' iff® ¥X3 $ C5f®'S frWft&t* 
Ft^3tX* I TO C5'®t5“5t^t5 TO TOt^5 
ftjWlfa 5Jt8tftr5 5^ 5tC^ I 

*ntc*m c«wfin nrtf 18 -f<s* 5t^s 

ftf555 <4^18 «ft5t:5 >r^8tl5 <4*^ 5t51 *5 I 
«ffF»t 5^5 4$ *rtnt3 C<5? ^5 

*1% C51PC^ *1t5t5 51 I ^tft^l *ff55t*lt5?F 
^W<®tC^f'Q ’1»1C5 51 03551 
s 15 t )t'5» a?:3« ?C5 51 I c^~ 

f3F505t5 f55? <41^5 C«53 C5^ 1 5» 5^ 3f«C55 
5t53t5 5* 5t8jt5 ^C55 CTO ^Wt<S?5 

55t5tc« >Iffar ^f53t5 <4| C5 5 «fB C5W 
C5C«1'e ^1x^5 5*tX51 CTO 5tX^5 51 

55, C5 ^tX5^ <4fB 5X5C5 I 

TftVzm «Jt5ftWI *~»k4 
^WH tow 

^f55t CUZ? 335tfo5 3t5tX5J <45^ TOtW 

C5^J35 ’TWHT 5Sft55t'Q51 55^51 

5X3X* I TOtW C5JJ5 TO? 3t5, 
TO ^5X55 ^X55 to^tXt5 « 5^5- 
^rnt^ 3ft55t5 OfXST 573*31 ^53^ 5X«3 I 
TOltTO 5JtX51 C3X^ 5X5*T> 

^.PWXW 5^5351 ¥51 5X5X31 5X¥X^5 
*rf5tX5T >r^^W <435 053J 3Tt55te5l 3**tX^ 
*35t«t3 «HX5 35t5¥ 5X5 I 
«ltX3f5¥t3 ¥t^l5 UTO ftWt3 ¥ 55t¥t*f 
3^31 ¥tftX5X3*1 C5» <4^ tor# 3X5^ 
5JtX51 CTO TO 5tX5fjB 5X5^ 31^1 5X5 I 



Trt^i «• • jjw *fa c*fc*i« c*!* *t$i f*iwT*t! 

TO&qnrcwafc* »•• wton 


Mr* 

. tftfn starts &*rrrt**fftN^TOI£ 
"ffo* ’rfttaT stfts ^f*rc * 7 ** 11 ** *rf??ipn 
**1 I *J*^1 C* *rfft*ft <W 

t**^* *nr *i *r*fai *rr* c?**t* ® 

^t$*t*t 5ft'3t®1 C^r *flftipfl}»i*K 5 ft* 

^*13 *tt**t«if** mfc srftrsij* *rc* **ftft*r 
^faa *t*t* i ftf*fe *ffawn 
*$ *rffttf3 **t *:*t* i ^ «q| ♦HI'N* 

1 ® Sfufac* ^rhr'Q ftg >f** i 
to« ^?r ** ft i 

*RRt*|»tfv-Frf»I^ mfe ftfefc 
%JtlN *J*W *5 I ftsjftflfS Ft^ ^fl 
^tar *lwftHrfei c?*i cmr i *ft**faf**r 
>K*t* whr ^*ftar 4 $ <*r 
*ro c*, f|^ *s**t* *t* 4 ^ ^ 

3 T$tfa$ **, ^FlT 5 ® f%TTTt^fB ft**- 
C»IWWW *t*ft <5%® ft* *f*l < 4 > 

*f*w%fc wtwftnrtiw c?*i *t*, ft* 
^ftrc? *w C’lfat^ftf *ft**t«lf*f fifftftfi 
*ttf i 

ftfj) <i& ^qsr—?rt-| 

srf ft 5 , ntircttf** *tf Ifa* *j**ft* 
w eft* ft*r? c*$, *ft*i ^ftl *f* *i 
cwtw *ft*t*i i 

•rtftoFW? *tw *ntctf frotonr 
'Starfornfarsi 

srtftrww sts* nfcta* «rm«iT** 
TO *tpra / *fjfc<® *f^r 

Wpii ^ ’rfofrfsft* srfffaro *»i* 


*firo **t«r<5 *rt?t»r «rcit*f ton 
to m c^ *w* *rfttr%ft 
to, to ^ftr® qjtwf*nrtOTr 
<ro cwi i «rf»rr^5 crt cro* wfi 

f'QTffl ¥w 

^ttft ^ *fftl i 

yft-frwtfton qrc, 5itto:»i?i *t*\ 
to c*rro tw, ^»r? «rcirft 

nfl>rM *rjftTrPrft»r *t*t ?Hf^hr i 

cwt*m c^aThr ^rtftc^r ifwwi 

®ft^tr=n wrei c* r, 
^ffsC^f Tf?TtR JftCW 

3 rt*ft^ to-??*! ^rj smrfgRta *f^«rtr*i 
vtwPnrt? f?c«i ^ 5 % «t»i •ft'Gui 

Tfi i 

TfJTCiHf <4? IR1 

«i ffwcii to fftii c<r«n fvnrtn 
a, ^ $f«r® « n^r 
*r«f ^?sr ^ i c^^Thrtrii *«fi> ^fsraw 
m f?JT *rfwi #n 

^^arfftt^iil 'Stf'tC’ffl 4tf <5»-13 

TO CTTO?Nl * W TOTCW 

4$ w *w « 'sfWa 

’Tt^twj ^t?tin cro, ^ ^ ■sr^t-r 

▼fim ^ i 
3inrc c»rt^ttl35r 

m «rfN ?n fhtni 4$ 

ftwtdf «tl» fttra? ir^*rf? 

ftirfiro ctwi ^ 

«r® fn wti tffttT tfJTiim ?tro*r 

•rftroi i c^f%^Fjt*r fart* 



wtssfw* t vi vm 


sttesiv *tis v*ivtf’f©i 

sfiroiv i 

RfJWv ftt® ^:*h cv, vtwiw 
SWtof* ©fal <4*jS fiftVfVV 

©tftol 3f© tol *t ©tfavl 

stw ftfi vf?ratv cslif sPn^nt 
tfavwi «*fe *t^ © stv« w.fc ©sfatv 
«flf 15 sfaqtv si© wi v^sto i 

VfVVCto «t*1 to, VfWCTl SfWlt 

ft«i wtif vfaisv svtv ircwfo 
fato i vtovivv vot vt©l'« spitcsnv to# 
tois faft cv sewn ststtwcsv, fsfavn- 
ftotffai ©tvti toittoi vtsevw 
•ftfir^tf^^ to# tons *tov*tt* vtcss 
^ sfvc© stfaivv vfavi shl vtov i 

®t: stt* cwiw cv, vtvft vfatvi 
©t?to* ssfvrw #vi ftcsv stes 
stsjttn vtfac© 5tftw vstiwi 
cvfS-afs vtftvv v© stvi nc© i faft 
vito-ssts vtvcwi ftsc* stw sfvw 
©tst* vtetv fast «rt*rr ©twtvi vrc*w 
Rfvv ©twtvi stvti vfvvtv m cb&i 
vr* i ^t* vz*\ vtstv Rc=rt«tR v^favi 

RtV CV V#1 Prw StS.Sttfl 

VtfavtV osfcl VCV I VCS Pf« vivtsto*'® 
Sf*V©'v VC& I Ut* V*! *t«l to, VI «ft«tn 
w> 'wun ft© v^ =n #* wn 

Vto to* I 

*rfl*rt^-faFn to»fc^ sf* stfasts 

vrs nftntcvr tos©* firaift cvw© 
*ft'Q?i *t* STtftvt* cscvi 4*1 st* 
(Jititii® vjtftfwOwro sw cvtvm 
vtvi—cv vts totvf* ©tm cwvt* 
fW RfW I faf *lto* W5W 


i*. 

nfists-flpii Rtti, vttv vn w vs stint* 
vi vrtfvfs ©ttcsn# i sure* stwittw 
Pres (ftfto vi vi fefvn) vt«fi Vi «w 
•rtwvnw itvtifvv fvfamti ©ti sstoii 
sftifawvtfc © vt^ w vivi Rt^tcv 

CV*f%CTT VtV I 

«*-*rfs vcv VV1 ^fv?v CV» * W 

R«rftPffe «rrit « vtv 5 ! vitf^lB 
«ttcw»prOTi fviwl vts ^cv, f¥f 
fvfti aftvfvwt^ ®t: Rtmfir 

4vl5 vWf^v vtftftwf vcv 
vtvvtv R^rfv vc^v i ftssftvv RtW 
rcv^ v^» vtfvvftw ¥8 ©t: fe:ntwivv 
vtftvlvl5« vtfe 'srfvhv 'e 
©to i 

Vtv <ST¥I *\S vtvnv VI R3T cvtv 

*rtww « nfv^tc© cvvv ftfapvi 
VC^ 4 V*n cv©to Vt®^ «tv V*I^ 

vfaw fentcv cwsftfk© vfetoi 
’qt? i *ffi*ffqF-*RivqF (®t^®ffe©) cv vq 
vtvtufv^ *f?M Rtvtcva cvc? ^©v*r v> 
cv®fqvql^aRvvt?Pfv fevf©v vrv ?fan 
fento vcvq^tvtcfl ¥vi cvcv i ©tt 
c^l-{5^cvv f^©ca V’jf vfiWv-fiRtv 
<jvvt^f% ^i^tcvt'Q w i fas «rt^- 
c?t?v fa©cv vtv ^tv vtlw dJl-lBfec 5 ! 
•iftnts-f^vtv vwj faf^i ©yf^ vt^— 
tWftv vfv*ftcsv sts^i sfav *ift*rtisv 
croi to wtaft ^©©v stn v $—vv ssjvv 
SIW RVSI S# tol vt¥8 I 

cvv ©i ft—stn, 5t*r, wfasto*! 
^©rrfv vq fai Rvsn srye 
c^5-fs^v ♦rfivts-fawi cw «rt^t-cvcvi 
nt^to^v C5w vv« nfa:© vt^-^ 
«tolv ^ cftsvti sift ft* ^ftisr 



Jiff, wt ] 


to torc i $ta f¥ cwt«i nto ?$? ^ntfro *®t* *nr u 
wt&n, *1 towI to g| cfcfr- to* citfcfc %fCT JirotfV 

tow >!fn l^tTO 73TO* fiifSfTO *WCf *« 

4 *** ^ to* <w ftto ftrw to cTc-fii froFf*tc*ni *rw- fortfr 

c*f^c3T=r or, *fft*rtz*i m Ctto c*s<? c*m i Tfoi *ttow i ntotTO «n| tofe 
^sr^rtw <iw ^rr** *tw <a| nftet? *fTOi **i ozi/rfr stop?** 

trtofo ?cz totan* frofr® 4c*isr w, *1 forfa* *ffs*rt^ i 
>aF*tot* ft? *r«PN g| ^pr«ram *rtcqf* feprtpm ^1 
W *rf**ft*MaHrt* mz? sfto* ?zi arwwro vsM<f 

fctoi-fwitf'hn *c* *cw, ntfwta 
^ ^®tw *?Rt ^vr to wr nfs**® g ^fTOto-firct? titoH 

yfai taro i ** ftto c*ftfei T$- « «wtftoi ftow ^cnt^im 

<4 *ffir*rtcro *toro Ttffro ^ «tst¥ 

*z* $qc* «mi «t« c^t=r wtoi* ^troj ®t: &prfc*i¥ <w *f* c^rtf^i^ 
vtov *fft*rtT-lrot? mw rffl—or * to 8 ! totfhn <$1 ^ 

*r"^ w ®f: totarcro *to mwl wear «rtro 5f^i 

^^it? n<rc^f *to i uz*\zm i 

yj&Wffl <4^1 ^f31 'Sl^^eftf 

*to nfN tow c?*i *tw ^t»fc*ft?Fi 

—fe*ra *rafqfa <§t®r m ^few *n$ i tot gftsm 

g| ^ 'sfjf^j fqfjj «c»i c*rw« w toj >jfn 

—TO*! C^t? ^ntCH'tff^S ?FtH *Itf5 5CT 

^ i ^ c^tRC^F m f«Pr i >rt? toi t?«ii §f to i ^t¥tc«i ?t ^t?r ^ 

^ ftm swift* nrK «raw wt a? no's «, ,-fn ^h, , f |6 f Ptn m 
e| f%R-C^ RR CTOOTT, ff^ 'Gf 

'str®^ ^ ^*f cwr ft? C¥ * ir '® ** ^ ® !?!| $*?w ’®?wi 

C^ >lfapl % 'STt <rt^Ci |1 I -ill f^fq- 51 ^ I <OT*r* ^®^rfC8T 

f%CtR ^c®ii «rnw tow ^ *iff3 & -ft b$p9 

cm toI *rf8fl c^ sfj; «» |R» fip^tw to 

nftnt»-lw»t» wttH ton ^, 

=n i ^tFf^s fwi «, g| f^M ~ 

’Ftato tow cwt3 g ^tpr vratto? 

nf%TO nfs^tfsi^ tot <nw/ (, ’^%) to ^ ^ 8t cron 

®t: ^ft»ifir totwjro «rttorifc 1 ia ^ ^tiG * cfl |» ?S1 
cjfttofc ’jjpjftl® ftto’fi-tosr vr>t i 
i 



Wt*f 'Sftwtsi 


’TOrof fa«*r :— 

> ntfra (to on) vito toot, | *rtfe« 

^*ctf5nrt*i TOifVfefw TOfa® 

(TO*rfro ) tor fro 

war <4$ firo vts toi >8ffa 

•ft* ^ t^3src*rw tot * *rt&$ atfro, > 
*ft^8 arte « $ TO*r fjRtfa ftf% 
c^rroi mr^Ftai I 

*rtwi w to 

TOv «K? «afro ^ =n to* toto* 

$1*1 TO*Rl TO VI 5CTI ^ 

TOWfa nfTO to^ri TOaTO*H5 vre 
tot irov fifci m tot fiTO® v 1 ffcfN 
tov cto*i cttoi fafro, fv&, TO 
^wffaQ *f^hrhi to toto vi r?i 1 
TOt*1 TOrtTOTO ^ ftfro* 

nstTO TOW TOTO vii TO 1 

TO^l tafir ^aiTO to 
*iTO> OT—>4*|5 «titf to* to* 
*ni v «rttv «<?, *l?m ftfci, to^ti 
Hrtfr »rtfSfw AtTO v 1 sfaTO’r wt* 
to & TO^ri Toot 
fTO OT I # C 3 ^ sil TO ^ ^*IW «FOT 

fafrow *ni fefS® 1 


[ *vi tf, ** TOJt. 

*TOirtOTi*Ntfl& 

Wfo 4? f fo-TOOTIt* fOTTOI CTO 
c*, ftift TO TOftv vrcvi ^rfiw TO *f*- 
«rcv qtvitR *Wl 6 i <aTO tor cv\ TO 
®tC* CW9 C*C¥ $ro® *rfnR 1 #TO *fif 
tor $w c*TO *r* 5 -wt* w* froft 
<4 for® tocv ‘15 >w* *WiB* TO vi 
cn:v TOa 1 

fa'n (TON ) %tot cror 
n*Hl to* cwi ctos a $TO Toot *f* 
*W|B* TO VCT tor TO v w TO»<3 
c^ ot 1 ot, w*» ot^ot n* TO vw 
TO V 5fl I V ^IC^iJ CWZ'S 

^WW’lfPT? C*W ntlttf ^ 9 Is TO 
<iivTO «3 # ftwi ^1 5|tc^ >8 sfl'eTlB 
*rt«»l ^t?, TOfl V TO >w> fetv 1 
*rw? ^f«rc 9 i ^51 ^ c«rc^ ^c?i CT'efl 
1 

ji^w# |B««rpr to <sfr 
49 ^{S'Q c^*f w vs TO'Q 

TO *lt«?l TO 1 

&F5 TOV fa ^C5fl 

^Sftsitl TO51 TO I f©t3l3 TO ^f^TO^N, 
*irfl^> ^ TO*r, 1 



fwtm 

Wi 


J br*t S <g&tv Kf'irjl 




^ *tf**T«j wii*it?f *t*1 <Jt$« 

f*Hc$c* ftc<* ^sr*r;^fF £*rft* f*?^ i 



WCM 

TOfiw cM\ 

c$*rfE*ra to* m cwi w tefa **\ wrf*i *tw* 
*w c^t* bsfa mv\ fa0i ?*<st? «mrfw •, fa* 4 <r 
rarttftw w& 4*fci TOfiw cwi to% w wft, c0l tefa ?*i 
*wrc« *rw i t*rl **s»f *rcra* *wrt c^«T5?t^i fofa *tflto 
C3? *rtnw i 

»W1 4*frl CTtsWtft **l CTtiWlfa* Wt* fa** H» 

30t* «rtft0i *i«p* c** **i «itc* i «w* f?*&i *itc* jwvi i 
W»T ft*&t* f*01 Wft $f* fa* C*tfc Cli I *C* ?t« I 4*t* CTt4- 

’Hfafrt* qWsrtfir ztmn 4*fcl ^5 *i«ll 4*&i c^rtet* $t* WWfastw 



to gfro w\ wi 01 *ttw 3fm *rwwtPf 

cto c*tmtfcro cM\ *\m TOt* fc*t* *fa* wt* i nijpiifth 

vfUSf ClffaTO* *1*^ *TO I C* CTO fa** CT14 

C*fl> fa*f* *tf$* *H1 fi01 40 %5 *f*C1 I 4*t* 

*tf%fct* fa** *t^cv 0ft cto ifte i c* fi0i fas qpi 



frta « fwia t at *a atf fl 

^tCf, caffafcta Wt* *Wa ftwa C*twa CWa f**&1 ca% aftatW ata 
a^ai vst?T a*ca fa^caa awfc cafta^l 5t^l/ sea tow to 
atca i w ^tata aaa ftc*a cat* ca^l afaatw aaw at*w i 4 stw 
atfefrl asa'a ft:cafts ai *w, «w cafcl *tftaaFW hi¬ 
atal *aw at*ca 1 


-*51— 


ata-PRa 

ata-fa’wa ata catw ft, cstatcaa awj cata $a <*iaa c*W 1 
stwa sfa caws, stwa *wai at*i an acss, ^caa toj-^w siwa faaw 
atal awt *rw. *awi sacsi at^tcae stcaa caws 1 atal ^aast^ta 
at* ai *a*t$l faws, ^tai sacsi ftfsatatata stw* caws, ^ta aft wtatcsa 
4 aa ccat* ate*, aiai m aa-ewcaa atwa *tcs ate*, *tai sawi 
*awi awta stwa catai aa^ta^e c?wcs f*^i awwi $’ 4 *fctt* caw 
atal c*i caw at*w$ i 

«lt%-fa®t%! ata-faiswa c*caesa casteaa sea, *i<fc ^al «<sta 
catll^* 1 aa*r <2tt%-*ja*c*t «rt%-fa« 1 ^al <n* 4*^ catfcs c*cacsa— 
ca fasta sa ^twa ■atffo, wfa, amsjia tojtft atal a*a stfafaj* 
fcafafcj cac* 1 casttaa aw 4 wa caft* cac* a**^ fta 1 

fas-casta cai§ta awj aawca as aata acaj 3*** se^ 
fa*s 1 ^ «te* aal 5a «mt*-i $* aaa ^fa fles <aw* 
ataata^ caai cas, fas ataa-asjsta a«aafsa *ca ata e?taata m tsca 
aa-^tals cto aafs sta fcs-ft *ata stwa awn aea* *w caw 1 
a^atca fto ^tcs c*aa $0 *taata—'atftp*ta vaa“ sta^aW 1 ^a® 
a awjt'e ftst^^ asr, facaa stasaW csi acfe^—st^ stcaa fataa 
a*awa aja^l ^ca atai $caw 1 ^otasad asatca fa*5 atw atai 
ataaia—aaatcfca ^tft'eata caata faa ataa^ ataata aca 1 at^wa 
^srtetca $tai fast^^ a*w iicafta—awtta sea facafta ^-a’caa^e atc&, 
facaa awwa aja^ia ^ca a3aa stai ^tata fsa-a’caa ataw 1 



91$, m 

«rtfap*t 9 f *9 9 fro to&i *£9 «ttw ft, *m* «itt*t*t 9 9 ® *K*m 

TO C9»ft C9^, ®t$ ®1C99« »KTOC«t9 faW 9J9*9l *91 9C9W I 

fa*9 *!tf99lf9* «?t999t«l9 *t9 91 wi-*1b& 1 ftw i jihhto: 4* 
4*fc *tf99lC9 «rtc* 4*fc f»K9, vfi fatt, *19 c*ttfri &1C9* 9li®i i 491 
4* 3TC?r %C9 C9®l9 I fttt99 9tttf9l $’999 91*1-919 9t«f ^tC^F, 

®19*19 9t9 *t®C® 9tt* 4*li> 4*fc *C9 I ®99 ftc*9l^ *1919 4*-4*ft 
*lf99t£99 9tftf* 99 I 

f*K9 *1^19 TOOT9 C«9 CSlfc ®f*5r, ftp^R TOt 9l9-'e9l5l1 TO»lt 
*!$*? *CT C9% I 4C99 919 9W1 ^£91 W9l9, ^91 C9l9, TO9, *f9«l §®Jlfa I 
TOUT 99 99C9 499 91 ft*IW TOl® TO**tF?t9tTO 491 f“t*t9 *C9 9tC* I 
<5llf3F®l9 f*R* C*3l, f*9l* <2f^fa fa*l9 *C9 wtf9*lfMl* *C9 I 

f*KC99 9tt99 Vs 99 C«fftt<£ 9lWl, ®M 4C*9lt9 *ff9*19 9t«f1 9C«9 
fa**® «rfc* I WTfap*l9 91*191 9*^ft TOW f9!C*9 9? C<ff9ttfe *1191 I v$ 
*19919 91^*199 TOW *ltfTOlft* 9t«9 9W f*lW «HWt1*t9 <FC9 9m® 
^f9*1 99 9t*I$ «tff®9 4^ 9ITO1 ' 

f9tt*9 9191 4 9£ITO*! ftft® C**f*1C5r ^It^9 I 4^ C**f-9$t9C* 
9511 99 C**f9 I 4^1 99 ^ <J*9 fatt*9^ I aft fa’m C**f9 <9$ I 

*WJ *E9 CTO1 C9t*—fcf®9t9l9l9 9*Pt TO519 f9?£*9 C**t9 99 *C9* 

I 4&1 99 4^ *19M C9, 953 f*K*t* 99-3WC® fr*1C99 fa*£9 ffc® 
99 9OT #1^1 91* * TOl® C9f19-*tW TOtE® ®OTI C*»f9 fa® 919 1 
^<9TO f*K* <9l*tt9 99 «llfc-9S <*1? ®*C9 99 «ll9 9*1 I 

aft-fa* ®*C9 99 4*£ *9 I 

9l9—9ft99 TOfl ^<1^ CSl9l95l^1 99J151 C995f ^1^^119 ^ ^»19®9^ ^9°x 
«llf3p^t9 Ufatfil ®l9®9t^9 99C9C9 9® 9l9 99 9t<»11 «W9 ^*99- 

99 44C»1 1 « 49 919 C9«9l 9C9C9 99Fl»1 C9^5T &1$*ff9 I ^*9999 9l®1« 

9tfW»IV49 9FHWfl f99T5(C99 TO*U TOC5f« 4^ 9f9 9W^ 9WC9 I 
TOT *91 9 51TO f*. *1*tfti C9C* ^191^99 C»f9«t1^ *1^ f99l91C99 *!19W9T 
C<C9 f9^® 9® 45lt*t9 4C99 C991 9l9 I ®t9®9^ 4t9 C991 9t9 
99*1W99 f*fC9l 5 t1 ^9»C5I9 9C9 I 9*[C9—«TI9 *9511 9 e s 9511 9I®1, 9t9 fc*tC9 
91C* *1OT1 *tOTl OTtlll I 4* HtW9 9 # s *1lfir*1lft* C9M*1-*1l®9 *1W f9W 
9t*r® 4m 91919T *19 I «tflC99 ^<1C99 f9**l9 9 n C9^1 9®*l9, *19 



TO'sfart* i ibr-r ^ tojI 

ape* to 51 *C9 4C9 c*ttt>9 *tre f*$ftl TO*tl 4C*9tt9$ *ftwi i W’ttPi 

cTOt* 9 $TO*t *9, «mft &$-$ 9*1 to i 

9l9 TO *C9 9^9 WTO 49? $tC99 91$ TOtTOS *f9«l I ?5C9 Wl- 

WtC=1t9t9'e «C9tW=1*m ^<11 $99^ *C9 I 9*mTOfs>9 *t5t*tfe TO 491 
<TO^ $TOf*m *19*1-99* C9C9 919 I f=lTO TO9 =11 9TO 491 9l*9C* 
^taw *E9 =111 TO9C9C*1 9C*i C9 99 9l9 lift f*c=ic*, 9191 9<?9t9 
99 C991 C9C9, TO1 TOC*^ 91SC99 TO1 TOTl TOC5 I c*tfl C9t9H 
C9CW SS1CW9 91C9 9^C*9 95^9 TO CTO, 9^C*9 TO9l CTO 

to* crot i S5ic9c* *9, ^it5^c^?r ^99 *ilcapi«f$ ?sic«?9 91 * 9 - 

C9C*1 *919 *t9*t I TO C*J9 W9**l f*t*l9 99919 9f%*9 ^«!W« TO 91*9- 
c9c*l 55, 4*=i «s(ro ^.icw i 

TOTO TO« *9 TO f*TO9$ TO, ^<1* TOTC9 TO 'Wlfc-TO ?£$ 49? 
VQTO^ TO 4*$, *ft&-*9 9*1 I 

fi>^1—ftsitTO 'WlC* $’9*C99 I f*l 9l?*lt9 S5tt99 *# TO C=& I 
*#C*^ fTOtTO W1 *9 I f*l 491 &f9C3 * CS*l9l9 9**t< f*I I 4C99 
9? 91C99 ^TO» f** 9lC9 C$l9l9 *tfaU5 «l1C* *1CW1 *1OT1 *!# 91 53P | 
9^5 fsTOl9, 9lC* 9211 *9 Leopard ( C®191^ ), TO 91C9 9lC* *1W1 

*TO1 sap I 4C?9 TO91 TO ^tf3F*1 49“ 4 fall %$ Wt9*t1C*^ I TO?s9tf 4?1 
fTO9 <WtW 49* TOJ19 491 TO 91 fa?C59 CSC9 49=16 <TO* C9*ft I 491 
£TOl *9 TO TO 9^, fal '©WC* *9 9t9-f>TO9 CSC9 <TO* *9, TO 
^ TO9 *t5t*tf^ I 4C99 9m *fH ^C9t9, 9t99 « C^t^ Cft^ I 
491 9^, 9St^ 4C99 f»f*t9 *91 ^ 95^9 I 

C^mt^C* 9Jl^t9'« 9«9l W, f*l C9 9Jt^t9, C9 ^C®* fsTO 

*tC®11 TO^tt I ^T91 ^TO9 49? CS^t9t9 4C*9tC9 fs^t9^ 9^5, C*99 
9?t «lt9tC9t«1 9ftC®Tl I 4C99 *tt«9l 9t9'9t®T9 C*f^-T I C9R$ C9 ^t9^9 
*199, CTO^ 9t° 5 lt9 ^5t9 CTO 9t9 C9^ I *tW1 fS^I *9t^1 1^* 919 
- 9t9 =11 I *t9*l ffe*t9 9C* f54-*tC<9 9"9^ ^tC9 I *tC9l 9t9 99^1 
5TO ^19 I 

C9t^ ffe«1 CTOtC^a CSC9 «U*tC9 'SICJI* C^tfe I TO99 999t9 ^f99^9 
CTO ^ *t99t9—'«Hf2p*1 'Q TO^59^I 4C99® 99^C99 9? 9»[W ^9 9tC9 

#*19 =T5 *tC*1 *1^1 TO | 4CW9 f»1*C9-f6^t« 9»11 *9 I *t9«l 491 9^C*t 



Jft£ # to* 

c*\u *iw J\m Jim to ?i w—*w tot* 

**tt;n m i c*to *tw*ft*i «£* *i^n <ifc froi tote** *tew 

*T**t* **C^ I C*iff\ «ICT*&1 f»I^C*-*lCT* I ®tW* CSt* to fa^tt** 

wr mu t^tf% to to c&N cws c*r«*i *rel i «wfa ^®t^l 
tot* $ei> to wfc? c*t* «t^* to to *t*rc*i i 

4*1 *row ap««rtfl *$—*$ts «rm v *&*ic*wifaB *itc«, to 
<toi orw *c*? fa to Jim «m ?w* *ts i *rMt*i-to fa to 
*1 igfit <u*i ft to *tt® i w cmm Jim irto*t mm 

mmm qtc*, ®tl c*to *1 c*t®t* cse*t 4t** tot* **i *t* \ 

«t*«*cf 4^* hu Jit toi <to m*\t «tt«?t-f*®stto* fa*t*r, to 

«rrtot* «rpj i 

^f«(^ mi*\ in'rsre ^fts site %f» mWU i Jim Rttot* *t* 
vrM ^ttsitoi* i *to Rtwfavfa *tw* gfi> Rtw—*fa 

*^1 « 4?$ *t«Hlt* i 

tfat-^tc* Black Panther- 4* *<® White Panther'® **l1 *t* I 
^t*«1 4W* m WtC«tt<5tf ^TtWi I *“£ $t®1 WU, HUU Jim ^t*$£* 

**9f®tto toi* w^Nft1 «iiw* ^t*i w*t* * w® csifc 
*F$-5rtt*t*t* I <4*1 **CT1 C*ltet*lt** JH*\ f **ttto ’t* 5 - 

c®®t* *t* i *to 4t** «f*t* Rt*tWf *to Rtwfwi, 

Wfat ^*tt§* cwt'® c^ws J\m c*ftot ® sjfatetei'a Jim c**t® 
*tt'e?1 *t* i 

*tt«*i*—*FTwt* *® tot* ®?te®tf, mw 

^ <e i 'gsr, Wt*, «m«w wfw® ^it i Jim torc 

^®il—■ w*u t $n 's ^jtf’tfl'W ^tw Ji? c%\t cft^ 

StOTfafa I 'Sf^’fir HWto «fl« ® , * e l «ftc^ I 4*H 

f>, ^^csn f$u c*(c®'e c^l c^c5, m ?to * ^?i 





C5CT *IV 

'srtfa^tc?? **? c^zv ^t$sft*T ^t$i *to <Brt*l?1 ^c??n>i 
^ f5%^ *?ro *ttf? i to? «wtc?? c*to?i to*«rf?M? 
m?3 toc?? *i?ck? c?*ft to* ^?c$i i c?* to ** ijto 
'fifu ?*ri ?? | 4?*t? <3jft*r c^tv ^r i 4*$tc? ?®j$t? ap?totc*t? 
^C«T *t$? *’ 05 tTt'®? ?J?St? CTO I to ?c*j tot* *"*ftra? ?to 
f*\ ?*ii to i tote** wtw TO? <w. t**ttro? esc? wav ^ 
^ ^ *£?« i 4* ?t$? *t? toi fcttrfoi toto i to ?<fot* 

ktSC&* TOto ?*JC Si I C* ItC** ^*T ?*l1 TO *»1 I 

tot*e$? ?mt? tofe i ??csc? *t^ ^* ?t$ i 4 ? 
^ttotc?? ?**tti> wavft to? *$ i ^tc?tot? ^rtfrofat? 4? ??? 

fc^tto to?i ?t?i 4* fr*t? C*it^t? wlh cto cto tot? 
^?1 fk*\ I ^1 CTO £?S5tf*TO? ?t?*f| 5? C?, 4f5^ fct*f 'S stc*f? *TO to* 
tot? ?i*ttto$ to cTO i 4* ?t?«tt? ?*t?^ to ?5?t?*t fawtto 

c^afi to* ffaro $*ttc? *1*1 ivft *??t? vn\ toi mus toc*i* i 

ft?S ?*TO* C?, CfS'Q TO * TO to to*C* tot? ?iTOto 

^^c?? i vta TO to fto TOc? *^* ?to? \i\ frs^t 

to* i va$ j>to <fq *<5tc*t (««oo° w .) ctoi wc*i toi i vfl?*i? to 
ttfto to* £$#t to fto $1 4* ?*r^s ctotr® cto fro* i vint? 

•ilt ^<3$ C*!t5tC?r rit* ktSl ?P?1 TOI I <4C^ #5$ 5tc^? »?|> I 
4$ « ^tc^i? TO to* tot? ?iTOf?S 5 ^C§ C*t*T I tol ^ 

?C5! ^C? ? C?^f% <i)®$ c^t'5 C?, ^ttfsr C5TO *to ^tc?? C*W1 

?r? *1 1 ^ ’tlt^t? vv cwc? ?^?* ^tTOsr c? t ?f? c?^t 

w ore« ^ ^?, w to?* vs ^iwi tol ^#t *?i ?tc? I 

Ctot? ?WW fto 4?t? *t\C^* ^cat* I C*?t? ^t?®! f*®T »l* 

C?, *t?C^C*? 9t?T5(f9 C®It?t? TOTSTtCTO CSC? C?3l I >Jl?tC?? »f?tot? 

to c?tc^* toi faf\ 5c®ii *11 tot? f^f? 4?p?*jr cto cto 
qfe cto* i 4 tor* toi *nc^*to*^i **?* to c?toc^ 
fwr® *rt?c»R *11 fto c?«f®rc^ %us cto to* i <n? ?^? to^p 
*t? f^5T* C*1TO ttol? TO ^C?* I *p^t?*1 ft?1 fcto TO *? I 



jrltf, ] 


cm »rv 

1\W ^tCWW mw flu] *jW^tT3 

w ito* I <A >rera iamtfkm *rm* *fara fe*rtra fm hrft ¥wti w 
^?F ^FtfTC I Sfftffa frsrtfsiCTal *TCfa «ltW ^t«F ^tW ^fOR I 
ff4W fill Clf!* WW $t?1 ^CTCTIT I f%l 3^5? 

^ *ftt?rc f^f, $tsi ®i f% ? ^5t^ ftat* *nrc®! c*& ^*rsri 

$VsZ^ £®af $£5 ti i f%$ ^jir# ^ ^ 

C^5f %*TC 511, 11{ 41 '^ e 1 t'« e t fats 
I $tai CWCVR C*J, ii)^ frtvC 3 ^ qfa «t®T *FC* $jT®l 

*tfaRrto tot CT»rtCTi qti, 

4*3** fa«f £®#t ! f%<$ tffc f%a«t «ft^ 4 ®$ »fV 5C8T1 C*f, ®tl : $' 

«ft^t?l CW^I ^SS*Tf*fT f %*1 I 4$ ' 8 J^f ^<{1 ^ ¥?l^t?r fftfaf 
CWftltJ fosstf^^Jl | <$t ?1 3 t® f^jfeiR 

iS^ *ltC9T | ^sjtCR $tPf? <StZ5$tl W*J ^^3T® Cl C^t 5 | 

cnc® *rtfir i 

^FtC^F ^C*f, ®1 »fcsp faputf 

** 5,1 ^ifa* «5R—OTtfSrntST, WtfSwfo ftfire iz*\ 
w ^ fast ^ t?$ *?, ®tc* *tftl® *f#n *f*Wi*re 

mi cm c«r, *t*t$® ®ta C 5 ?>t%^ ut$w* w*i to* «% *\® i 

fast-c^csr ^tt^ < 4^5 1 ^ 

*fftc® ^33 we® b®?ft ^rarfa **t ^c®i 1 

^59f1 ^ifirc'® 5 P1^t^C t 5^ frsft 51^ ifj 

^t^i ?$ 1 f%^ftf^ ^tcsi^ *ii md c’fsr c^r®T c% ^®ft ^8# 

3$j C’tCf, f%l £®?*t 5?^5f ?13j|& ^5'«f5('Q ?0£5 I (il^ 

*f?f *ITO «fpf91® 11 I 9lt3fC9R 

^ Cl® 4|^f® >1? ^t^l’ttc®^ ^3ftC*T 

I ^§3I“^Jt5lf?C?<11 %*1? ^c?l C^I, f?C9 ^®^t 

^^’ftf® 3i1 wxi *rfe*r *{®T?il ®4 «n *fm toes 1 

1 4 $ *f^f® «rfj>ftc?r «(t^? ^*f?r 4 * ^t®ft? 
®tc<t?l ^ Ctf^l 59TC^ <1tcw I ilWtWCTW mw 4W 

******* * t5 m*\ w T> I ®t* *nP!$kftiu t impfam 

^^f® st*^i , ®it , ®?*i *f3rcn ciftm vm 





Wt3 « ftwfa [ >*3 3<*Jl 

3t*(*1 * 3** fw«f «lt$ taft *31 53 I <a|t**t3*t3 faC3 "fa 5 ft* 
3t$ f*TC3 C*T> C?fC33 *lfctCTl ^S3*t *?1 fW 3tt* I <4*3t3[ *t3't^tf53 
3f ^ 3^ *t$3 35 s 53'5 <3t*t3 fare 3ft3 I 

^TWft*1 « ^£33 fa«lfat*3l *£3* 353 *t^3 * %\&\- 

f33tt33 3T3t?lf3* fa*J3 3I&C3 4* 3^3 f3«f *ft$ ’S® *3£* 3^3 5HTCS3 I 
3t^3 3t3 5C31 fcfal>tf33t3 *fafa® I lil&l l»Kt3>3 *t3l^re3 C&£3 5t*lH 
f*$ ^3*1^3 C3% 3^ I *Tt«rc*3 ^faftre vflt iWtfalt* 

?W1 3t$C33 fat\ *for53 *[$ I 


wi 

faf^tfS* *31 ret33l 3*C3^ f*f-3l-f*5 *|3 I 3tft, 33, 3t3t3, 3$ 
<*t^f* TtW 3*Wt$ dW3 CT31 3t«3l 3t3 I ^3tH?3 C3C3 fafa* *1^3 fafare 
STfcf, SSt3 3WI faf®3 *t^t3 ^W-faf3re, C^«1-f*f*t^?, 
fa*-faf 3ES, *tfc-faf3tfS «l^fe &S13WT3J ! *fWl3 f3% WC3 4*13* <2ff3 
5-5t*tC33*3 C3^t faf®« *tre3 faf*!^ 33it3 *1t63l C3C5 I «3WS 3C3J C3|3 
C*t3 *tre3 faf 31*3 3*lf*3^ f3*33*3 I 

33 *tC^3 faf3t*3 3'fat3«l ^3^3t3l-«f 4 tt^t C3tfcl3ji> 4*t 333 1 
3t3t33^ # . ^t33l C3 33 faf 3t* CTfa, «t3l *frfaf3tfS I 431 %*3^ 33, aft* 
33 43? <5t3t^3F | faf3E** 3T3T3 3C3J *ffa 3?3Jt^ %3 C3% I 3t% «lt3 
<2*3 faf*K*3 3*3Jt ^ ^3 I 4W3 ^»C33^ *t3l ^tC5 I It-faf*3re3 
C*5t*fa ^*£33 CR3 3* I 3t% * <2*3 f«f3ff5* 4*^3 *t«? 3?3$f% 

*31 I *t3 C*t3 *t* 431 *C3 31 I 45t*1 «lt3 33 *tS& *C3 *3^31 I 4C53 
*t**E3 3 3W fi<33- 1 f^ll3 *ff353 *1t«3l 3t3 I 3|3 31 *t«F, C3 

V\$ *C3~T3W 33t3tC3 3t31 3t3 31 I 

3t31-f33l«l, 3tW*3?«Sl3, 3^t3-’lt33, *f^3 3i:* 3<Stt «2fff^ *1* 
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9lS, M 

9t% 39 life *&nzvf to* far 3t^s 49t far«l3 c®3i riw 

«ftC* I ^ 4*fTO9 9t9J§ fa ^ 9ft5l C9E9t9 1 9t«?1 9<S *9f9 39 S5ftW9 
^ 9*^9 99 *9ro 9 m *$*«f3 *9TfY*rc<s9 ^39 4*tc«9 wifa 
m* 1 9tt* i ftfa 3f99tt e i 9tsr fro 9iist«f3r* *sft, 3^9 « 9t%*f3 3ff?9 
3f9 to *9t 59 i f¥<wsa >f^rc^ *9Vf3"3ts59 <tfraT*3 £9%, C3 ww «t9i 
C93*t *Wjf 3tfSt ^^tw 5 ? TO I *9^99 «5J 9TO ft»ll 

&C3 9t9 I 95t9l fo3-9t^ 3f9«f3 TO I f^aft*c 491 TO 31 93C3^ 5£3 I 
TO9* 399 «£I91 f3E*9l 3l CTO «tTO 9155', ?t% * <J9*9 f3 3tf|W9 9t«9t9, 
TO 39 TO t*£ 913 f^cwl 919 I 9^ f9*i9$ TO* 31 

c*3, *^9i *99 « to*?9 *^91 TO31 to 31 1 92F9 ^tap^c*! 39^9 
*w *ffal TO«f9 C33tTO9 fa, 9t®fl 91 c*t9 fafa 

CSffS C5&1 TO 31 I 

fa 3fat9 339 3t9t9TO; <srfat3 i w 9t% « ^#9 

9t3l CSFS 9t$C9 4£3 *TC3 9C3 3T*tC*f 9tC* I 39TO 

TO9 f939 99 I f33C99 <19 9l%9 ®t3l TO 3tfS 9t9 I 9t% <JTO9 

9t3t9 91 ^53 ^tC3 9t3t fotl TO C3TO3 fa 3t VV5 ^9* TO I 
399 3t3l *t9M tfa-fa'TO* 99 I 39 s # %-4^\ 3lC& I 

3t9t9TO°. 91% TO* 999 %9 I 3T9T? e l<$°. f93C99 39 *(9«TO9 99 I 

*ffa«TC$ 9t9lSftt$9 C9 39 fa* 3C^5 C*W 9t9, TO99 3T9tm: 

4* ^fa? C913 <5tt99 Wf CTO g-tfa ^C9 9tC^ I 3tC99 9*v 

3t3,9ftC»11, 9tPft9t «T^% f9fe9 9C«9 I C9S|3 C^t3 WtC«* f*Hff5 t5 
^3t9t9 C^t3 C9>t3 ^tC^59 ^ “TtV I 4CT* W'ffe ^^9 

iH9® ^l'C c f9 3t^tC9I i<|9l 9^99^ ^fC39 ^R5F9 3^ *tt9 I 

fa"*fFS9l 9lf^9 3C9T ^®C?T9 3 1 ® 3^5 9^C9 9t3l ^9% 9PC9 I C9^ «)t9t9 
9Std9 9C9T 3^ 9^C9 9t3 9^C91 3tl&9 9C9I 3^5 ^ft9 3tfi> «l1»131 

^9 ^H9“ 9f^9 ^3 ^!:9 C39 I ^C3 «ff99 B?3 3\9 , »l'«l»r% 39lt^ 9tC^ I 
3C^9 ^ ^f«9f9 3131 ^-3TO9 f®9 91 ^V?1 ^391 C9C9 
3| TO C99 I 4«tC9^ c89l 9t^C99 ^3Tt9 TO I 39^ C9S|3 C9sf9 Srtre* 
9*91:39 9t9t9ff Hap I TO1 3tf3l3l, ^33 tfT^Rs ^C9 ^r.9 
C9J9 9^91 TO I 

TOC3^t9-3Jt$ 91 fC«t9-f*f*K? 991 ^I9 0 n ^C9l 3t? 91 9^9 

9sf®-9^31 3^5 TO 9t3l ^9*t ^9 I 



v** $ foitsr t ** 
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f®3*3l 31B&1 £f3, 3131 333, 5151 3?<2I5 5m*1 &®3 5£33 

3C5J 3V& 3lC3 I f$3 <4£33 ^3J3l3 3**rf% I f38?ft 33 3C33 

fe3 C3*<5 f3C3 5£3 5t3 I 

*ltf3f5t3 <43? frfsH 3lC3f35l3 3lf3-3j1% 45 ? 

<B lt3l^ t f3 C3C*t3 3l3C3l f*f<1tf5 53 ^ «tf fo3 I <4C33 3^1$ 
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5^ 3l3l 313 I 333 333 <431 *13*3* ^31 j>*Rl 3*3 C3*T> C3*3 I §s»3 
WC33 3C3J ^ 3l5C3 faf^S *f^33 $-4553 5l®1 C3^ <3l3 *j»<$ 31 #1f3^5 

*11t5 31, fafa^ 5C33 3131 <4C53tt3 S5&3& 3*3 CW3 I 333 333 <431 *1tt53 
^<13 rat* 5C3 <1l3t3 3lB5fC^ ^13?33 ^^3 C3C3 C3*C3 I C3l^®1 <4C33 
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(Parasol ant) 3*3^6 <lf3f5^» | <431 <11®1C5 C3PC$ f3C3 C5t3l3 

f«*3 513C® f3C3 3t3 ^5*33 3l3l3 I <11^1C5 <4^1C3 f3C3 3t3l3 333 
^5tC5 C51^ 51^13 3^ C3^fl3 I ^3 CW ^3313 5t^t«f3C^ 

«1 $V 3U3 053 ? 3155 f*T<1C®31 <1t®l3 3tC5 3lC5 I <l3K55f5 

f*f*IC?l ^*3*lt3 ^®1C33 ini «l<n 5^ <11^51 «*35 3^5 53 I <11<$l5Sf3C5 ^131 



W>, m 

m ^ nnn *arf* *1 

*t® 1 ^®1W *V9 fcvRTOni C*)**\ <«ww f¥*K*W* 

?q*-f*f<ws® ^*n w i 

C*t3 C1U W*\vs *tt*TC Strf I iUCT* c^-ft: 3 ?® 

fafc m f*f*TC«OTI ^fts I vftw* $lfr «ftFF I 

-rap t*w?r ftra sii *m?i, st?r w.v foft w* i far « 
*twt* ^i'® 4®* wf% i 

*CWll> f*f *tl$ faf TOl $5»l1 I 45l<?1 ^t*« faf®* 

SrTC®* f*f*tt\5 HtW, 3tW3 ^tf^« 3*1 C*>^5CTftfa* W I 

IteW* sajusfl 


f%f%^ 


♦jfaft? BfilWjl 

sp^n *«• c*riS i 
isb- »jft«ia wt ®fw«m ^r*re 

>•• c^pfis ^f% ntfwi sran^a 
nwfw* ^rfW fttnftS ^ 

ftsttsi «rfe w ^rc© 

s* c#t5 sffinii wwi ift nftretsi 
■<$*ltC3 ^IJtfS^ *tPlft*t* aR’MJl *• 
«ti51 >»*• »rtw sutfift ^rfwfiwt* 
wspkw ^tsftc* «*> c^tis 8* <iwi 
ffa* ^sjfa MtWW 1* C3tfi>l 
^»b- »|tc*| *4 c^rfet® C*ft%3 I 

«t«v» arw*j1 S' 1 C^tfs I «t*P® 
«ift> to >■ c^tiB *finii c«it*wi ^ft 
nftrett i 

* \ 

55® TOftmt* G*RM 

nfttc$sn, ^jtftwtftfl. *»c«r cairotft 

(»*«)—i53r?rt^ *itf%3 s^t-rct* am-* 


5t3fij “ill J^W fa 4ft 

«tf* *it« ?t«rt?i 

fBaj c«ra*i i 

Bsr-'si^fsi «ww »ijttwfa ft; ^itft>r 
wqftfa <4? «, »fs5 

^t? sttc^r c«*r 

ft® cm*\ 

pr^«*r ft<g c4^*i i 

cwfa-*-<« *ft5 ^ ; itft^f'5r«tc’r 
c^r inis cfef«if%“r^ 5Fjtw<i» ft 9 !, c^^oft 
^ 8|?J* 08 5f'3rt<! Sift 9 ! <Jjf i$u$ 

*i?f5pt:-is ftm c^vTu-fw 

C2f^*l 5FfintHI ^Jtfan'tf'm* u 3TfftV 
c *car ftg^fq i 

i<-c3k*fT ftft^s *•* nf^Q 'sappra 
si^lftt-l^ftlB *H>ft 0«» sift?! CiPf ftmi 
53f^ft at^l Sltft^t^ I «f5ftvS WTK*IB SJti? 

'n sifter qpr zwyzb nf^^s i 

c^n sj'tfB ftc^ ^<vf^Q iftsrfa «,8 



>*• Wl *«famu i al,awl 

afci « ftfttf *11 wyd c*fVwtw i a$f- <w »*ft sta w i ’jfaafc® atfar*a 
ctffsre aisfaa acaj l*i w, aw hw i^atataa c*rcaj wtatsa atfa fastai 
Collate* i cantata «r#Nw« aft« atfaretaa fafa® 

atafB aaa tar w fatal ^ca ft*i, a**!# i 
^aa asjtcaafsfa afarc *faai c*wi w i attaa fca^i <5 ecat®tca aatca 1 l*;i 
fa<tfa$ aataa i* ftftl |*i a*ai ?a 1 *lcas afasjt *t«* sfa-arc® 

a fata *a an f-i« 9 atfac*a 

^M<s, %**t& b*\m &sW*M ft? s \5l Jit'S ■£($§ 'fetaa 9 !® a? ^tl^ 
atfaai (*>c*i cfawtft >&*«) 4 ?iB ac*l- a fen 1 #w*n wffc, af$a l^jtfn 
eaten aw fawlS ffen fenar? a^fatca aaftn nfa am^ta *ai aft 1 
nthlal fwtci 1 e*ta ^ftcatCt 'Sft^saca efts a^aa sin ca> tfift a«< 

alii ^a atcaa acaT ^1 fa^fftaft atfaai atfawn^nass, *>ftfa ataj casatni ateanl 
4 N*r ?fsr?a sifaafat*lm ^wsfacs nt«aiaft« 3 &c^ffea a$i atfacan *Ifs 
( 4 ^ 4 8 , <u e ««») ft sift* agntfo |*i ?f 1 ® ftai ntfta aai *a 1 afs ntatlafa 
: ntR 1 astatcn aafol stntal ^fa *ftr *tr 3 « a'ai aa> ^rtata safta a^s capR« 

fcear* 1 aja^ft ?ai m 1 nftotvr c*tafc afentai 

<4 at®? afaai atcam eft n^ftaa a*,aa 
f^C*fC*f •Jtfaca s ®r ffa $t? Ftfani qfa] feajsi-facsia at®? 1 

atfacawa m aflaftnca fta^i <«ii ^aft nfaaaaft a c^tfB 4 w Iftta a® 
w 1 cantata atnatna <»tata ^ata fta^t^s ^aj^fa^l*aQta^a *qi fj?^ 1 
m*\ 1 cata^s cal ?taMl |^a#tc^« nfaawta ^raa a«sacal l^i ca^t 
l^ia ata a^afa 1 fefata f^faa atltaV ^lafci 1 cwt- 

^tac^sa npsa ^ atfaca^ wit«tftai, ?ajts, Utat, npsa ®ftca#t <^a^ 

«rarfai aa^ ^Ic^s atfa atfa atfaca^i ^a acfeca tsta «raia sfftai 1 wfi ^clcal 

a^sjl sa^ta 1 ^tac^ ^ta w 'sifatcaa ftajsi aetata «ic<^ ata 1 < 4 $ 
^fac^s atfaca^a sia ^a 1 afoa f^facaa stf^ai am: ifts ntlc^sc^ 1 ^til 

if®i ef^a at^i, a^tatl, ’swatfe, ^ai ata ca, >»« 4 -«»«* atta cftjB^ta 

■sttata^ ^taftata, ftwtaa, »iwite « ^a^ atca *• c^tfB fetfta a« 

^tftftf®fw fKecsi atfaca^a ®psrt?r 1 ^ajata# aetat a»ai a^a ^ca 1 ^ta^s 

ftfaatla fiee?? ?lt^s «rrt« ^faai aa?ta cdi ^faricfa, aWc®^lf-rtii wtw 
^otarsa nf^a «rta 1 • w ca^as aja^ta a^ai ^a 1 acsF ac^r aata fafe^s 

^ftt® atfat^a 3a 1 ^tat$ «rta ^ ^ fta^t®rt^s ata^ e^c^a C 6 lt« sfacsre 1 



fU « ft PH 






Ftf JRffl 


SWofifl ftRim 'S R*Tfa 


ft*t itsVnfoitfVsi a jj* aft 
ft a ’ta^Ti mm a m aft 

’rtif *i ms < 4^1 w?f ^fwi fta *rtc*, 
mtafift ftfaftfr ^tm *rax i 
ftm *a mn ms, Jft 3 t c<arfc 
ic&w <*R atm affa >t^ji tfftacs 
*«•,••• i j}^^: mai ’tm? 
at*ft mts, ^itm ftmm w 4<rai 
1*1 ^ ft I «fttm C'rC-T'Q 4$ atFT 
atffa W1 m 5 HT I 
^fam 5ft*f «IfaH «fFTC*l «wft I 
^f»R SC 1 * 4 WS fec^S;* **f ’ll *rfff I 
tovtfa-vi miMara ftfr *tw <«**wtfl 
ftmc*fai cjfavtwi ^rft ftfri arfow 


^ratfm mm m*i *w ’if mil i* 
sa its, wft ^ utfi* sc® c?«n its i 

jpiS 1t*C® <fl| *Jtft* ft*1® ftftVfl 
Jit mtai Ha Ha i$a ftt* <sfrcs 
itesi ifpi m* aft *fl al i 
»ffc atm 4*1 fa fsfaMl, ift* *t**t»l 
it'sftssfl «utsta* §*rs 4$ aft «rf®*ta 
ftm ci^si sc<* i mi* crtar m« 
shift is*! *a Rem v*\ nr sit* ifa* me* i 
<4 atm mft femrf sail—so? ftft* 
nftifi ac? ’iW, staffs rtoftsi 
in, m* «rsta* m«r fsft a? smi— 
itc* jfftatsftsi w *i i 

4if afre* mi* ms fintcrn atfieift 



m wt*r«fwfn [ 8 < n^fl 


Metabolic disorder-'e nni ** I 

*tn cnm nt* 4$ eaten i*tca* nn* 
ft§* fnnre*$ nfttTOa cntnenten* 

s*; cnnn—*te*t?fte^, c«rtiB 5 f, c®? 
«ff^* nnftf, 3?*i 4** ^enneiftnftfc i 

to* nw cafnten* new awns 
c*tn nft&a nt* ni i ft* tow 
Catnftn* TO " 13**1 *« 3 h C^C^I 
catn 3ten* c*tn ftaft «rHftta* *ti one* 
4encs ncn *?t=n nf* i 4^ *t*e«& toc* 
®t*tcaf&n ftftfttnC* *W3 *Ttft *C*r« 
*<ni *ca nre*m 4$ catn ^-cna 
c^*D c*r^n nt*, TOfa fftten* to *3 
4*&i cnm nf* m i 

IH*M ft fetS C* C*ft a*cn* 

ajftal 4$ c^rn *C3 nrc* i 3cn *• 

C*C* 490 *§* a*cn* mftatf 4C3 C**^ 

TOft* SC* ate* I a*cn* $*Wt* *n 
**cn* *s$n 4 *^ nnjaaen* ftenftcna 
to* 4 * catn ca-ft enm nr* i nnjaaen* 
fTcnftena nak* sfaa to ca^ 
*t*t '8 4 1 C*tcn ntfatf* S'enf* TO3* nt*«| 
acn 'nenen* nen *w I cn na n^*cna 
*rt*fT 4 * catn cam nt*, catn 4 * 1 "! 
nft*t* 3tc«ja na'tc* ^a cant eft ft* 
acn 3t^1 * 1 * I ** 1 **^ ajftcn* ne*J 4 * 
catn ftea flea Wf nr* i ft* to** 
fnwf* c*ear 4 * catena «r*t*r 43 * 
cn, 3 tcna mw ftftvrt* 4 fc*t^^ 
?e* ne® i 

are 5 ftfta nf**!:?* nc* *nsfan 
n'ae*!* 4*^i n"n# ’»rtcs i ntnta*i 
^ajfvcw nft c*ft *raw ftft* nfantn 
^fttfa* cncsena near cae? nr*, 3 tsen 
*n^facn* to* cn* ^nrc3 aftc3 enm 


nt* 4 *^ f*?*c*i* nc*T ars 5 ftfta 4 *fei 
•sr^tft* cnc^n tflen nc^ i f** ®t*i- 
c*t5n cat’ftcn* In^Pw n 5 **! 

1^**3 sfi *c^ ftft* nfiinti 

nen 1 * to cn? ^ntc 3 

nf*nr*^ii ^t* cnl *r*c*i ^ ftft^ 

nftnH *t?c 3 ntc* i 4$ 3 tt* ftft* 

nf**r*i nnn ftft *ft*t* ^n^r* 
3f*t*ii , sif33p* *c* *r*, 3 «r 'ngre** 
ftft cnftc* «trn:3 cwm nf* 1 
4 *i>i n^t* ftrft* 4 ^ cn, nft c*fn *t*c*l 
4*nt* ft ft ftntc** c*tn cnt^icntn ^ta« 
s*, 3 «r «f^r® nnfsf, ennn—cntf5n, 
«rr^T* n?tc<* ftntc*^ c^ftcntn c?m nt* 1 
*t**i "f?Tc** cn c*fn 4*i§ nft 5 *!* nc* 
n*ftf* TO1 «isr f*p nrmcn ^ 4*^1 
«fft*t* 'sin^* enrn «irc^ 1 4*ftt* ^n* 
Ftn n^cn toi c*rn cnftcntn enm ftc^ 
^in*^ft'6 4C3 <srs^ *c* 1 

'ertnen 4^ c*tcn* *t* e i sc*ii, In^ftcn* 
1^**3 to m s«*i 1 '“ift to he** fifci 
c*tn«ft* nr^tft* ^n* 4^ 

eaten* ^nft ft 5 ®* **cs 1 ft* ft cn 
*t*«i, m 4 I c*t*«ftc* 3tcn* nr^rf** 
*ftr **C3 nfni cn* ? fnssftfti 4* 
*t**i ftfnc* to* nftnn ^c* ntc^n, 
ft* «jt*« 4 * nft* *1** srfti n** 
s* ft 1 

4*t* ^tn*i ennem—4^ carcn c*fnt* 
ftntc** ft entnentn nc^ 1 «ifn*i cn n*n 
*t*i-**i m *t*i m-**i nr® ats* *f*, 
*rtntcn* n*t* cn^ftc* ^ '©ten to 
**C3 ntc* m 1 3 ft cn®ftc* -rale** 
ft 3 * tft*t* f*nt*-ft*t* nm ftc* cnc 3 
S*.i. a?r* 4 ^ fnnf*-ft*r* my ntntn*t* 



ufam, ) vmm fiftifcftt 'a fatfa *** 


a*T »W HtHtSf ta ctfftf 
•PTtPfil «TCHt«R *H * 

^H^faH QVft §l®a?f f*T» Hta Wlftfo 
«nai ®*®i «rata«: *ttftffagi8a ftntf- 
faFitc* ^*T8tw artf® aca ; Mfr aftft- 
ftocfca tanti^a ®rlW <aa 4 ft® tftat^H i 
4a 'Hasten ac^a ftft ftntcfa arc® cftcaa 
hchj ntia hi i , t®h'®: 

fe<M*T5f CSC^tft^CHiafa (Hexokinase) 

® $H®faH atfeia ftc^s ntca i 

4$ ftfal *afflta H& ftCH 4ffi> 

¥^8 tfn earn arca ft:® ntftHJ ®:a i 
H^HtlH fHgfalHH ftfacf CftCHa HCHJ 
^tca-t fafata §na| ca^i) w» ch®hi fia 
ft:® i nltoi ®:a chhi cncf, ^facna 
*rsfca ftft catena w «rca"t ®a:® ntca 

Hi I 'Bit?! CftCHH HC«fT 4 TCH*l Hi ®ac«l 
ftfal ftntf® H®H $H HI I fta«l 41 fantlf H 
«fC3T CH TO SftPTRfH Stllt^H, C*T«f»I 
C®tHH HWlt HtCf I ftfal 4$ 4fCH*1- 9 fH 
W f CH CHH iH^PlH I 4$ ^H^ftCHH 
f fc® 4fia*f-niaa Ftftftft chh 'H®ar «Tfft I 

^H-gfaH HffC*1 ®f§C® 'SfCHT ®HC® HtHI CHI 
HI W HI HtTO 'STCHn-’fl CHH ftafttHH 
H® H® fia HtH I 4®8l fHI «TH*8 HCH 
HtHC® fW Cl, "T^CW ^ff®fS CftlHH 
C®l<a8 Cl ^faCHH ftC® 8tft®fft, PT ®H1 
®tHCT[ <f«l «Ffl1 fCH I ®tH*l "t^CH 4HH 'HCHf 

«Fta*n ®t:f, mi Ih^Pichi ^na ft'Sa 
®ca hi i chhh — (hf) nfiw, (i ) f®, (n) nt®- 
®ftMf*HtHt (a) are 5 * cnrft® ®ft®i i 
®na nc® 'Hta fa 4 hh ®®®®ft ftn ^fcit, 

Htina ®tcf Ih^Pih 4®t® «ncat^%; 
chhh—(®) c®fa8jt»i fftnpfll, (0 ^hcsh 
atwft, (®) ^fecntn 18 % (h) ¥t^tirt^, 


(®) a^a cH® (®) ftf^fftal 1 af®, 

(*) ^ratta^latH c®ta fEndothelial cell), 

vrj5® c *m (ar) i 

^H®fsiH it?l 'srfcai 'Bi^f® an 

^tn, ca^f?! tn^%Ha h® c^tcaa aim 
f&fn tffiawa nac 5 ? a*ca c?a i caftH 

?rttH Hi ^f%-^C®3f5F an >iJCHa HCHJ «I^H I 

if?® f^fn «naiia 'BrsfnfV® ^ 

4HCH1 fa^tn^cHa wfiHi 'BiHtBcat aca 
cmif, ^Htf*r ^c*i®Sh Htl^fcna Ht^tiai 

'BllHC^f CHHtC^S CSCIC^H CH, C®tW ft ft 
«flHC-ta my faCHtHt^tfHH (Pinocytocys) 
Htca naifs ’bis^ ^a I *iifts 
^prtca ami fa ca, c^tH cafjsiiHa 8 h- 
C'af^CHiCHa Bicsr «a8i mre ®as®8i 
'Sft^a ins fa i 'Hta «a8 ^t^csia $tar- 
«f»K« CH C*tH >sff*1 ®a^8 

sta, ®i fiffia «<re*r ^tcn i ^5tana ^ 
c?FtH ch^h alia atca fica ca*c»i I nca 
a®fci c®twa hchj i& ni^ f 
^H^fqH *s$ naf^iSi^ aatft® arac^ 
HtftHJ fW I 

^H^f»lH CH fofHl^ 4fft«a 4«tCH 
catena hchj ^asc“5 HtatHJ nca h>i hh, «ijtHi- 
Ichi 'BfjtfHS'aaN c^ft®5 'Butf>(®i®'8 catena 
hchj iv ntftai ^ca Htca^ i ^cntcfttina 
HtftcHJ «rNai hRt catena f^^a ftfna 
wal fft, astfin chhc'® nta, 
eftwa hihj cst^ata m«r HC5f^ ft ft caftiHa 
«utf®cHtftH It^ffri 8 a (nwm a.t.p ) 

nef ftpai , nta® a^ia i <a8 ftpafa jfftaaf 
ffHtca CfC^t^tlcH^ (Hexokinase) HtH?F 

m^^ta fe^iH^c^a ' 2 fcatHH fa i 

fjfrjRftatwa nfftinj ftfna 
fa^fita «>8 ftiH A.T.P-a *tf chi® 18 





s^n c’lf’f *w cn i nt^l TOft, 
mm fr*fH *wh ta*r«FT 4l Hfafafn* 
farctffc** far-pr®fp *rW 3 T m i *'& 
di| ftfijs wjHt® *fe ^lw h^ch^® 5 h ®{3 
( 3 ft* wlnfon wpfc 3 t*i) c^Flz^^r 
ftrow i3*n®« Htetni ®*i ® 

wtftc® Hintefa® *c® nip ( 4 hi- 
ptfapfa) 43< 4:® nf® ^ ffef=r fanips 
afcar $| ^ «ntf®THfPw stl^wi? <w 
®f®fsv«* ni f s rfef3F«* 

fctl® ^ftr®^®®, D.P.N.H -43 

Wt3l“faM1 CHP £®fa P I 4«tftH 
(ill *3tltl HP sNt® m P, nJtf®- 
C sjtt>r=T Silv^l «iNtcw ®t® wfa 
-if® 5 Pints; <®«fi«. stHtsfa* fapfrt sft 
mvn a.t.p-p ®t«rc® ntfa, ®t*w ^ fa?*n 
cm fe$® -if® 5 nfatc?* *tfn , 3®ft* n&n 
i\m 1 4<ttpr Son ®ai pc® ntp p, 
sff® ^a.t.p. cm >>,«•• ®jtc*iffs nf® 5 
ntwi st* 1 (APtfapfa ntl*c®fc «ff®c®fi>® 
n3f®c® njtfaferl»rc®Hfl 
fofa w* ntc* 1 *rrl®t®l 
'wtfa® *ot* fentntw (*ro*cn 
T.C.A. sap) *R* flntP ^RP Vi l 
nrtPr® 5 w c *1 *rs 
fc^cnsm «tnt®R V> ®i nnl ntlcfrl- 
hw nf*si sts 1 4 Hfp ^tHtcp 
(sft^i ^rcst®?*!, -ritora p^is ®fn , ft^*r 
®tt*TWtl®l (ill T.C.A. sap ftp £®fa p I 
f^>R ’FP PHI PP P» (ill 5C3P 4f®f5 

fp'Spsnp >«$ *p a.t.p. ss, nfo 

mlptntlffo ® T.C.A. 5ap ftp «tfe 
A.T.P. *®f* v 1 »wt«r fa® 

T.C.A. sap S'hpt® ®tP?fi> nn ftp 

ftnt* v* mp, ntc* pc®p HPtnp^ w 


(nOTn h.m p.) m 1 (I n«fa fawn s— 

jj.pt s? f»w 

| 'BITtf 5 !® 

Jr 

?if|f*ife(!:*it J T ftl® 1 

(ii| ^ 3t«fc® m Itl^’Ft- 

f*rflf® 5 r ^fyeltl® T.P.N.Hfl 

■sfWf'W'T ^1 '®rf?r (ill T.P.N.->ii? ^t®*l 
rn T.P.N.H-^ nf^^f®® V 1 (ill T.P.N.H 
«r?fw rest® 5 'BfitPi® wz ^t®*f? 
*ftftf£®fa ®«ta V 1 

®t*twli>* csrt^lr*?^ I^Ptpts 
dll *f«t®f«J ^ ^itc® hi 1 

-rltta «wfH®: aflc^frHH 

«fHl I >1 fltlc^tt^H ^®f® 
^c® atlc^ti^H fwrcfor 
«f 5 fta Prc-i^ «rc?t^H V 1 

f^i^tl? (Leloir) 9 fl^H r l <PC5 OfHfH C^> 

f^c® ’ftc? 1 ®Wc^f6^ In^fan 

l^jpiT^ ®t^ wc®« fltlc^tc^H 

nf^RH W* OfHtlHl CH, wt®^ 

Sflc^tC^CH^ 9 ffl s lt*l C^C® 1 
jjjHt® ^rfHwi c?«h:hi, c^?3ft®1?r wrf 

m f5p ®rr^ ®tiar *itc»r 1 
*fCN m c?«fi c’fc? 

-tffC? *fHK , f , f®1 

HI Htt? HI I 'Win® m 
•firK ®|-$Hf?r Hirntsli *if® 3 s ® m hih i 

cn -rf® 5 ntn. 431 ®twt® “ff® 5 fnc® *rft® 

m 1 ®t! ®tcffH <2TCHt3f% -if® 5 c®? 

ari^s ^rftc^H fnntcHF® chch 5 ! fni® 1 
m\ Htf, 3** Htafn Ip ®f3 
<rrc®3f&fH?^f®HW® w—' i®®ji » «tn 





W* ® *tVfr*ftF 5 Jlm^tCWS f^StCS «R1 
flu ntc* i «f^ai fsfsr^ *t®**i *• ®t»r 
«rsi izi c*wt® l hr *r«rttf ffatcs i 4$ c®* 
wt®ta *wtf sfs® ^jtftfcT^«ic®t->fl-c® 

(Acetylco A) ?snt^f3® *C® ntCS, fa® 
fsftw flt=nrhr fizi ^rt»r^» *ifc* si i 
Is^facss ®«®ts my nfasfc 6 ) 

f&fs c*tcs?i scsj tfcs-r «r« *rtcs si, 
*fl*\ t.p.n.h 1^*s® n si i 

^t* T.P.N.H taf* SI 

C®S<$t^tS *PFKtaf3S f&?l1 *(C® 

Sts I 

•tltos «rf^fB 'sjfir, to®: s?re sjfacss 
sfc* StC*T, C^Wcta*! £®f* S*3C® TO ; 

fa® swj wc®s$ mm >rcrs 

Cl^ I 

c®ft»ic&sn ^s* cwt®fa *nrK £®fas m 
®jtfafctt»ic*t-<fl * 1 <® <4sfa I fa® c^tc^i- 
ckac*!* cs’cai ^®fa <fl*i>i ^iffafcfaqcs'M 
csf*r a, ^t* fafci sfac^tfaf fssfa*i 
jr^tfa*ic®t-4 £®fa *s i 4csc*$ c®tc*id*«i 
® facets sfe fcsft *s i fafei fafei 

fH^rt^«i ffj>tfs*ic®M ciz* ci M *w® ^ 

®s ' 

T.P.N.H fan fa®tft® 3CS CS®tC*lffs* 
«ntPr® £®fa *s i 

4 % ns «t*ftc*r* s*trtfafat5cfo fanfa 
«s sts *mi s® *cs sfats to sc®* 
f¥c^t^ sfcs nfssft® *wt®tfav esc® sts, 
stc* fac&tcsfssi wi facfrfcsfssi *sfa 
1Z1 facets sfa ^tCS* TOS3 CSS*C® 
stc* i ®SS 4Z* facfetfs&fssi SCn i 
fac&ts sfa^fas scst *fc® ^Jtfncfcts, 

^Ttfacfcl-^Jtfalifa «TJtfa® 4i\ fafei 
f^sftr fs$&tfssr *rjtft® i 

nfatS«f Sjfa<C?S SCSI <4*fcl TOI 


Sfasts to s®ki ifiiti facets sfa tafa 
**, ft* ®®&fa fsntc* cizn i vnw 
sc®* 4m *rfsst*i ntcs si i ®tsi- 

MfS^ctr? fVcfets sf® nf® fsntcs*s 

rtfs ^•rn st«sts 

*m 4m 4^1 iz&i sw 

«ri ?c® ^tc^ i 

c^fc^s Uf^il wz* ci vtft 

nsst^s «fcst«R fj, a srshrs aitti 

T.C.A. 53F I JfNN*! 11 fifths *IW 
Cl 5ls ^Ks «W ^ 'Stc^ ss, ®1 
TOtc*it'«rjtf 5 rci>i> ®c*r ^su $ tzw fazi 
i\i— ®t^^®tl® f^fc^, *1: 

CTt'flcst*! *rtl»c®fe nf^c®^ c*<rc* 

*!JtC^ i 

‘tf^fswts’tCTS SC®, ®tsi- 

«{ 6 <p csf’flcss sw n?fc«Tw 

®n®ts ^C 5 T TOfWtalfacift *Z 1 srs I 

ff® (Forter) SC®, 4$ 

csistcss sfc® ^ ii *rsfc<fl *ifsstt ^cs 
si mi] n si i 

>r^c^cn ®fstcs|8®c*r9 f^c^f^jffscitf 5 !- 
Cll S^tS 4 ! 11 c® c^rcn scs stsc® ^cs— 
Isgfacss ^i®fc^ ii «fntc*rs c^tcss 
izu fSfss «tcsci^ il 3 t* s®l ^cs *ic®; 
^tc®f^ fsfss ih in *tc®, i\i 

mw ftfsw nftsc^ *t<*s®i cstntc® a 
nflcss *rsNc®i fsfss fs*rt® 

SJt^® T.P.N.H. ^®fwe STt?® 

<yzt$ sail 3CSC5 I T.P.N.H. s/® 5 !® 
C^3rT% nsW SJ|?« H I 

«fsc® 4iy ^wtacst® 

c®c^s ®s®ts '5f^rc^t«fJtf i Tc^ nf^- 

St 6 ! S*SC® Stc® I m fsc^ 4^1 «rtsts 
T.C.A. Bcaps <4^^1 fscts ^’tt'ftsr si st®ts 



art* « fqwto 


r 

bc^ ^t«r« «"r fagfci 
*ri 3 to n^c® Bt$ i '■m to c*wt£t* 
*mz <3 &$ toe** to 
to* c^ nfato <ito to «ro i ^ 
^Ifp^rt«iwi*«fl ^Bq SlfTO CB&I TO <W 
«tp *iftqfti fift fftgftr, ftti ftqftq 
tf«i>lfiiqc*M t®f?r to sfft* i 'qfto^ 
faC&fa ~«F® 'Q <TO^ W c*fcq- 

cfoq's foft w vf? r^i fafei to^q 

H,j>ffiwt*to c*«fc^ i *m fto!^ *f®«fq* 
tafa* fff® qlai »ito fantc^ij ?iFm cbcs 
cto ^itw, *«r ^1 sc*? ^»n to ^to i ^®«r 
4 IT f«&NJtf*rCBtf*PT TO i c*tcqckq 
fofa W CTO ^tStfi'e^CJFWtf’T’r 

(Arteriosclerosis) ^sshe f5pg fafssi * 1 $ 

<w c^qfa <»t*r cto$ ®i to cm to i 

*tcTOl^c§?> 43* *lTO«fa m 

4WI «f 1*1 111 'qttqiWl *3qfa I ^TO 
C^Tlifa fa*ftt* ^gf*w f* wtw *l®r TO 
^IW ^**f1 ^t^lBifl *TO1 I 

cTOrttfta ntos *1^5 cfirtfiJw* cto^ 
^gfqsf ^1 *t*Pl c«ftfBsr *t* 

to^TO TO^$ W I TO FfC* *13CB3 

fmfti TOtotfi* cto TO i 3§ TOc«if 

fH'wcvf^ cuff ^ sn 3 TO 31 «]fv 

b^to w i *$ *n cTOto* 3 *TO *11 to 
*1 qtTO wtt 33 TO* 3*i>1 

*t*1 I 

3$ 3jtfa %3 feanstc^ TOH TO 

*«R qc* fsf*r« torittCTO C33 to 

cm to i «n d : n ««*« i 3i>i 

w 3 *fcl *TWi, 31 C 3 to FbFi c^rlffa «pf 
TOrc*. fto"! to i 33 tPf 3 *fri **n 
m toto cq, «ut*»t^c=n 

*It® I ^Jt*lt^C=i1 «TJt1%©- 


[ >B«( 8 <f q^n 

^fq? *iwj m ^®?«Fq «utPr® 

^tcf, Ttora ■rftw fBF^ I 
'8ritfq®ufqc^ 

^irttlpri ^iitfq® ; cw—^nfqtfH 
^jiq’fliiiS^ 'sfjfFq®, jr^tF*!^ 

^®irFf i «nt*itei 

i ^t<$i 

c^lf5^ ^t:^Q I^^Fq^w w 
w i 4^1 *i®rt^ F^Fr=? ?c*f, 

C4tf5s» *{UU 

Fr«sf FbFi ; .! ^ i 

*fai FbF^s F^qf^ c«ic^ t.p.n H 
A.T.P ^Fi ^ i c«ftlB=r ^tc«F 
4JW to 5 ? ®fwtafsi I 

Jit*? fiM apMc^s *ftw, stirtc^? 
c^tntcff^ ^ >rtat® c*f^Y ? 'srs/tsr 

^t^*l ^t*r to sp^tF? 

'sittf, ^t*i?n ^fi? ^ilcqtBiii 

3TO1 I 

5FtCJi^{5« f5^?i ^iJpfg qfat<H 
^t^^JtFr® f*i^(:^i-qFq j aif , ff?it^® i 4^1 
nfq^q^c^fql^, ^t? «it e fF^^ «t? 

^ c*(t^t?j5 niws ^c«rr 4^1 'sfitFrP- 
cq^® '5ut*ittoi ^»rfa i •4’f^i 

ItotFr^ «wrPr® ^ *r?r ^tarft^i i 

«nt*itoi w ^1:^ m- 

, «rTtfq&l^q ac?tqt*[t^ ^^-^itfq^q 
’trtqFftoto 5 * i 

'«rjt%®^ *ic«n <ttrf 
«rit^i® wi 'sfjtFr® i 

<i«i ntc^ jfatqpitfi* 

«ntf»rc®fl 14 « sfw «rtw ^i^itFq^q 

aFptotf^^ , «iJtfq®i 
* 

FbFt^ cto ^ c^nrt’iW^ <w> 





Ifoatfr* «utf*r® c^rtfBq fofa fa i ft^ri- 
qprtftv ’srjtfe® fofa *are fen ffefacf 
A.T.P-f new afetaft* fen a*ae® fa ; 'ertil 
fen fa catena aw 1 *tc*t fafnw 
C*tOTI aw f CT I la^fatna a^tca 

f&ft Catena aW ^*f ’Mrs *TfW 5J1, 

fefr« a.t.p-s ne* fen =Mrs 
ntea ai 1 m fafewh f tfastotatt®'»fai tafi 


frs ntn m 1 atm sptwti n^n j 5 ?pi 
wa?ta fa n$a ISspr art* ^Jtfes 

fafeean-nfestotat^rea deafen 1 4&1 tafa 
frs naa 91 fen aeq| ®tateaffe catfirra 
n *rtar® caff fa 1 '»ijff 5 r® 

fa^e’n-nfa’aitofattsajfa ^tata natae? 
catn-sffat^a ffvs cnee's a*i *are 
«rcwtfa nfftm a*ca 1 



ntfafa nfeata ft&cna f» 





'a w ftfwt 


silforftfeH 4«ttfel 444 'SITS 4$4 44 I 
fat mpfts cnhSf4 f4C4^ 4$ 44tfel *$- 
fswfc4S "14fC4tE4 ^t4 C’fTO I fal <4$ 
'SIS '4m 4*C44 4C4T ftfes faC4 faffes 
CTO 44 43*1 4J4^f4 cw^rc*! Wt <»[4t4 
*4 I 

enw ^C4r cron mu otffecntc&N 

4*fcl f* ? 

^tfepfftfcftns cnc$ m «rtsftTs 

C4 ^5 441 ®?t4F® *C4, ’Bl *C«11 nSSt^SS 
* ntSStlf44 3Rf4 (Atomic number) 

'nfosi ®?tfa ft, «fc^j4 nsstire 
«JtCS ftfeifr, C$\U 44v TO4§4 I nsstfl? 
4t44tC4 4fC4 ftfef44tn, si’fK JWtW 

f»feS*r « caffes 44^ <$s Ff^rnfc-f faffes 

4TO4 \4Cf tE*l^]?44}fa I $C?I4$4 «TtS 

c3tfcc44 nwji i fsfefaFsftns W44 

$e|4|4 3t4J4t4 $C*14$4lifq4 ««R JPMJ i 

vsti r^r^rw w wnj 

'GBR <1 nsst^S (Atomic mass) | 
nfSSftf^ apSf* (Atomic number) 
3t*11 nssf«lp5 Wf*l lc^I?4 41 Ctftfo 
4fC4 'fits ’MJl I C*ltf®StW4 *144^4 
4Stfe *1511 ’It4 I 44 nsSt^S 4« I 
444 C4t*$ 44 f4fe]»C44 *T<ni1 «, Stfe 
C«ft1?W4 »K*J1 (**-«) >> I 3^4ft 

fecwlprs twit's >> ; ^<t^ 44 ntsstifs4 

<44t4 » I 

c^t=r cntfa4 n^tctfs st*Tt*fr4 tn 

(Chemical property) f4fe4 4CS (44*1 Sfa 


nt44tnf44 affitras fens i $tfe sfa 44tfa4 
c*rtf*i4 n?K ntesi sts, sfcss ntsstifs* 
mft nstn, ffei 44, sst^cn 

^tc?4 st>rtsfs4 wre *rc*iT C4t4 nt#i 
4t4C4 ni i fro w nsst^-^s ftffes 

*64t4 dtffe* «tU ( Physical proprties) 
^cnj nt<4j 4t4C4 i 

44 ft 4^4*sf*i C4\f*i4 nsK st^rs ntsstt- 
fs* «fstv wft w nsst^ws ’S’wfa, 
<storsfe sni w «itfeprfi&H i c*i©-44 4«rtfe 
ssi st41 tfecsf^sts 4t^4 c<s«pfes 

nfss^ss (Radioactive transformation) 

to 4S feMffe «rtsts c«rtf<strss 

csnts« '$t^ i f4i cto fe\ns c«ic®s 
ntssttfs? spstT nsfa nsst^-^ss 
nsTs i «tfe fofocs 

4fe & C?1C®S ^Sft4S*l n«S SS I 
^st* 'sit^cntcfetcns n‘®i ^prtcs 
sftssi c^icss ^tfewtcfetn sncsi i 

stn-c*n^c^t^tc4fl nt^tcsr c^«n cnc^, 

«lfS 4 M C^f «14 ^fe 41 TOtfa? 

sf^cntc^fcns fs«t*i i 

^tslprs ^Iwtsj f44C4 fifcsn 444ts 
«Ttcn ftU 44fel 441 4Cn StSI 444(4 I 
C^^fSF!! 4W 4tC4 4C-4 ^ C^%4«1 
f4 ? 434»fa C*(Vfn4 44t«f STtn^l C4C4 
^f«ffS4 'Sf^tS nfec4 (Energy) 
f4f44C44 (Radiation) fen ^8* 4C4 C44I 

$$ n4^%4 nfap fafascis s's^i ns nntc<s 

44 ^ C 4 44 44 tc <4 «rtCf, StCfS 





faftana afaft fafe* l faftal f®a ®tca 
ac® atca, CW-^’FI « fall a***n 
(Alpha and Beta particles) cafaca 
aftata wm * -nt^l aft (Gama Rays) 
faftam a*ca I 

•ill aa*caa faftaac* are c®srfoa®i 
«al fafta*Mfa®i ca aa a^a ate*, 
®tcaa ail *a C®3?f3Fa i 

c®srfta®ta afaat*! c®s?fta as&a fife- 
ftatcaa ®a ai aaaft-®caa ^aa ft«a ^ca 
3 ®att cm ate*, aa *itlcatclta c®3?faFa 
aa i a'® 5 ?®!! c®s?faFa «itata a®?- 
®faa c®$fta®i cal i care$ c®3?f3Fa®l 
aaatl-®caa ^aa fa^a aca, care$ nal 
a?lc<a faf®a c®®ffta 'atlcatcltcaa 
c®®rfta®i fafta i *aJtlfaa atla ® 
faarftcaa acaj aaatta fafeftataca* c®re 

"5[faai 'Saca ®ta-lft (Thermal energy) 

atl « ®tca i fa^afo a) ^ ca ca'ta 
aftc® arafsfa® aca atata*a a^rcw 
itatc® atfa i 

«itata tfafawta, lift^atfassta 4 <?f®a 
rec®® c®^f$a *itlcatcltcaa ai?i aja^ta 
«rtre i c®arfaFa ^itlcatclta cw 
faftam atajca ^i^tca aft afeai 
ata, ca*ta area acafta *a ai i faft* 
'atlcatcltcaa fafta*i *R 5 t® faftal 
3 ®at< 'sitatcaa ^icafta tafia*! 

«itaai ca reft facia «jtlcatclta 
caca* cat® atfa ® ®tca* atc^ itntc® 
atfa i c^%a ^tlretcltcaa ^ta •reli 
^caataftT faciaa *rei «m ^i®®i i *rqff 
?faa featcal ®m at®ai cat® atcai 
ataatafft 1 % ^atacaa aaa fcaa?t® 
(Bye product) aaft ftrere faarftta ®rea 


at«ai ata ®at, «?taar nfaatca i •$! aa 
fatiarea an I ft*, ^aa, fcawtfft ntaa«n, 
ffa l®jtf?c® *ttlrettlfa araatcaa 4® 
aftu 1 

3 t®relS flrea ^tretm ^itatcaa aarea 
atlca, ®ftt®l ca aa aiata a® Tjft® cal 1 
'aftfrea *itret 5 j faaa srei *fafa®tre 
'sjtlcatclcna aja^tai c^^faFa «!tlcai- 
clfcna c^fgsa^i ^flcaa ^aa «fc?ta asca 
can care, <« afai ^icaa aaa ^ca? afaatc*l 
cac^ cac^ i %a a^a afaata 'sitlcatcltac^ 
( C$^f®a ) ata (Micro-fertilizer) f|caca 
aja^ta a^ca ^fsaca' c^s^faFa^ta afai 
if'Stfa^ (Irradiated) ^ai cac 1 ® Ilea I 

afftata ^* afaat*l c®$f$a ca^tat^af 
atlren-rtflfttlflFta aicn aja^ta a?ca caai 
cac^, ^a atai ^tra a*aa cncsc^ 1 

^a ^ffaaasta atataa ^|ta ^taa- 
a^tcaa ^aata ^rcaat ca c® cac^ 1 

ftfafe nfaatt c^^fsya faftacaa 4 ®tca 
feflrea <(a ®t^t®tf| ^a •fla^ ^a a»a 
aacaa acax ® a*a aetata wi 

ata 1 atec* ^fa^tca a®tfa® ?ca call 
cacf, ®ta aaa a^a ^cataaa ^a^ta 

(Germinating power) C^ta ^f® ?a at 

4 a^ ®tcaca r ca stai §«,aa ^a, ®1 'at^tfacara 
ceca JF® a^ ?c® atca^; ^aa ft, ^a 
ajl, 5 Fia-^a®l, ■sft^Fta, affareta l®Jtfa ^a^ 
^icaaf ca^tft^ ®caae afaa^a ^a 1 fea ^® 5 
afaat*) c®^fta®fa atai Ifsac^ ^fa 5 ? 
^!® ai ^ai cac® atca ^a^ cal 

ac«r a'a aftata mw -acat^ala aacaa gta 
ai afai cac® atca 1 

•ill m*| «tat^la f®a catena atai 



WtH'SfaWt* 


[ >tr* 3*. 8<* ^<01 


£ftc ?3 3^3 < 2 r*tf *3 (Species) ^ * 3 t* 
3*3 *orc* I 

3ff»(3t3 ^wlfa* L. P. Breslavets 
naWi *13 wmv<, c^f®? f3fa3*i 3^tfa* 
^f%CW?l c*t3-faTO3 (Cell division) 
«r«f«tfro fefoews ig*i3t3 w* 9***1 
«r*lfa* fefirc*3 TO*tfa* ^fa 4WiM 
c3fai *t* i 

*t3* cror c*3ffo3 «rfac3ltfcTO 
ar3*l (Solution) fcsfi *£3 ffat* fa%3 
fare v i 4 re , « to C 3 re *H, *t 3 *i 

^j^rrcH , «rfarettfcTO ar^* «r*i*f«i Itat* 
re*fa 3 fafasw* *t*n 4 T*tfa* *« i" 4 | 
*31 v ’rfatsre: to, * 3 , $i 

^■®Jtfff3l c^re I 

^t^«F 3?fa3 *C3 *vwi *33t3 «rctf3«rfa 
*«n TOtre* *tt3i TO3i c3§i *£3* 

3 t £33 3 W$ TO? TO $ft* 3 tt* I 43 
*C *1 31 C**TO * fafctfa 3 -fa *t 3 3 t 3 ; 

*t£®fa 'TO^twCfa w *ire i 

C^t 5 ® C’frfttre 3t*OT8 4? af"^r 

TOto v ^11 fa* nffai *w or«n entw, 

3 fa C’frtatBft 3 C 3 T Cltfe ^Jt^fafa?^ fi &3 

re ®?%3 C*t 3 t^ TOI *fa 


TO CTO CTO 1 *tl, TOW 43 TO C 3 
*w •rfinrn rewfarc fafa3t*i3 *?t **, TO 
4*f£3 4*^ TOfa TO?* to* to to 

*t*i c*re ntn i to c*i 3& vfc 
*1, TO** to, w w *t*i * to *(< 
TO* 43< <$ «pnw 5t*r 3i i 'Bin c*TOf*- 
TO TO Wfa? *fa 3 ^ «J 3 *t 3 TO* I 
c^rfiw TOretcfctnTOrc* TO3i TO* 
TO* TO3 3J3*13 *3re TO I fa* 
433 *fa* £338tfat*31 C3 33 

feTOtffai *ro *i?t^f* ^re 

TO33 fa 1 

*t3*l reaffa* TOtTO&NTO TO%3 
"ritora *IW TO* 3f3t** I ^®3t<, 4£?3 
3?* 3I3TO ^ fa*f^3¥, C3^ I 

fa* to w cm cnc*, «rf fas m ^\$- 

C^tn* ^-*rf «ftlc?3 Cft3 ^fa 

V 5111 ’Tfat® C^Sffa? fafa^ 8 ) 

*3C^5 ntw 31 I 433 fa, C^5^fa3 

fifa*l-«f*tft* « ^tc3C¥ 

TOi c^'e «ft-^w c*fa 5pfa 

C3«n 3t3 fa I 

TO1 *31 *t*. fasstC33 ^?fa 'Q «l^3fa3 
*tCl 4^ 333t3fU%* 3t31 335 ^31^ ^3 I 



intros sjtsrt 


csta's fVsat ai asat? srs >s* ’tsj 
to *rtta *n i tow fa«ft to—A n 
approach to reality, sTO £tSS *tts fs 
Sfelf, si csta faeaft *TO TOa ^11 

fas*) ssssfa 'SVTOtS (Assumption) 

fsfs sta £sfa *a <TO si fa* 3fsjf*S 
TO*&SttS SJMI1 S*tS C5^1 S*1 ** I cTOs 

cats caaw cstas fa'aatcs^ *i$s *1 
aTO TO ** ai1 ca faeft ca 5 ! tasats 
(Observation) ajfajl sats TO, 
jjTOTO S* I <a$«tta asat? TO 
a*R TO SSSTO ajfattS *Jt*n TO ca 
TO TOfa asattaa stal *JNJ1 S*1 W ft*! 
ai, to a$a asat?i>t$ to ** i <*$ «prc*r 
TO sai a»il aasta—cafr TO 
fawft STO CSta* afeat* St*«1 (Why) 
a«its ntta ai, *to TO csaa to 

(How) ajtTO&l afct* i 

TO^a ^raai staa-atafasftaa asi- 
s^-s^ rose <as^ sai «rtat«n i st$ 
TOt cTO^ fan* asatats'STO saata 
na* fa i TO« stas a$a natsi 
sats *ta to cants to csfa nsata stts 
sjstta ajfnji sats ntcai TO nfo 
towtfasfl cananatsi tow,- si catiMalS 
*15 ftsit fa*$ nntastta ajtmi sai 
afa i to wftafcfas* nsts* natsatn 
<asl5 snhrs ft* *rttn, »r*tsa«if5 <as$ 
ntftrci fantn cnatta nntms fas *ts 
TOi <$a sn tou ^ifanlfa** asata 


fata caaa csta's asts TO$1 
sai nsa, csafa fasTO sal as* i ^as 
atafastcaa ^a ssfaat csas ^tsfrfc ***i 
TOs i atsa TOssta TOat cafa wfa 
^tsf'fa w i sfst^i «Sf natsata «rfaa- 
fct^a <4sl5 nats «spas aw to staftwn, 
ca&i atafastcaa sw na^sac*! «ipas aa, 
awtwa atasta asa staa ^aa fa^a^la i 
asafwa fas cats «rata attfsjsfas 
cat^RjB as®fstta aats caca aats sa, 
wfaifefttaa asatca *t as* acaj TO^taa 
Staa Wf-Stwa SJlfafs (Geometry 
of space-time) I a*a| csta's ^tant* 
csta'Q as atts, sa^ $ asa ^tafas 

4s{ 5 aTOat* cssr (Gravitational field) 
sH *a ^a^ If asa stc* fa^hr as «nw^ 
fa aafsata csai faaaTOa afaafs^ *a 
^ia^ ’ffaa^ta c?a-sfcqa a<?sta 
(Curvature of space-time) asa 

ataj sfs^a *a i 

atafasttaa a^ataafa-^ia ‘\aa«t aatc^a 
§aa faro* (Mach’s principle of action 
at a distance) asatt«ra ^na «rfsHs I 
sfcs^ a^aasaf? ssafff ^aast ca csfa 
asa ataj ^sj5 'snalSa ^na *raRfa ca 4TO 
^sta sta, sfa sc^ ^staa acaj to^i 
**i 4*tw a^tsala cstara csta« sta 
c& i c^fas cats—*1 asa tot to*i 
asa it i ofats staai ss:f>fs (Axiom) 
aw* ata sits ntfal ^c»is§a antss 



*•8 


Wt** <8 


t >b--t h*, s<f *rwn 


Mt* *OT C«ft&T »Rt®* *Tfa <4** I 
c®h, fa ®tsn cn 4$ & fa* nsf^stHtw* 
(Charge) *icni 'qfa^fiil §3H *lt, ^1 CW 
wz <5 *itft =n, c*H 9 i n?faf*ra jtw 
^fat^a cro« ®t|i Hisfa^ttira >ic«r 
h«th *«m iik*\—snn faft i*\Z*\1, f^®atc=r 
Hjtntw c^»|5r *ct m —«him h^ics 
• ttwt* <4*fri nfai ®tt¥, nfa *rw ®t»rai 

“fa to WZW ' a —TO Hlfajl fat® *ltft Hi I 

H*fa 3 (ii| ^ 49ft *jt*rfa i fafn 
htoh ch, nfa c’FtH'G fan fafa < 4 * 

Hjfarl TO, fafa <p| «$ m* i TOt®l 
SU VS, TOH&tlCHH *wfa?H, TO®»fa 
ftm cto $tc*fs ^wra 4^i5 fain 

iS*t (Particular case) I 

H^H TOHtlTa CH Hfflfc TOtTO *35" 
«ii TO cm sro fwr < 4 h* cnktre 
3*tc®h can *itc»r, ctIi «4t 

CH, ^PfH TO'«1 TOTO SI (mass) n^n 
Wf^S <tf, ®TO H® TOC»ft TO ®<I 
*tTO I fal H$H H 3 >TO ^tCt S) TO *T^J 
hh I ft’SjgTO'O chTOh ns H® TO®, HTOH 
'STOHH (Contribution) fafa$ faprhT CTO'S 
H®3 HW 4^15 fa“Pf arf* (Property) ®jl 
^ I <4$ H£*fa TO^ H®<! Sn I 'Sill 
4^ H$H »[VTO® CHtTOfa 'Sflfat* 

*ftfif HI; TO«I 'SI n*\Z'S CH fa 

c^t^rtw, c*r sv% TOtora cTOg atail ft® 

HI I TOal «tfetf|5 <4| TOTO CH, C9tHG 

a®a si ^ a®a wTO TOTO fttfK to 
(Measure of its inertia) ( 4| ^ji> hTO 9 
*m* 9at® f t¥t* 'srsr 

'St'otc^ oqsp{5 Hl«tJ U)STC <rrt?t 

( w, nil b ftRs 

^i wfa nfi^w hni onr ^ 


HV 3 H£«TJ < 4 | *Z** 

SH (mass) I 

Htsfa*tC?l* H£n 5 , u)^l 5 <!%& 

cm nif\ 5 r*i^f 

m $ Si in ^ST | Jftqfill 
sim ^t-5<f hch in, jpfiH 

<w sn ch|~Pf ^c<t h 1 ®^ ? f%® 'sw? 

H^H 3T^531 C^tH« HI I 

^ts*! uf C^tH'« H® SI1 

sn ^ofii h ®3 

^3r i 'Bfsr n *n -Pcsf^fc^ hPt ^^15 

Hf3i| ^t^f, szn ^Cii cm 

'Sj-^5 5 ^ i nm cnf^t^r^ 

*it*n h®^ h* i ^i ^'g izs ntra 

«f2T C^tH HtCHilG ICS *fft?I I SCI ^t*J<f1 

'Wtfn c 5 ?, nnn c^tHG h® % uttc®, snn 
^nzs cm c<i^l 
in, ^ch ^ri® ®ts c^, 

's;^ sn c^i ^i<ffcH ®r*rai c?«rfw, ^1 

w$sti ^Ft®*l—§T?f ^®f 5 ncnz^ \st® 
H£® snn 

Wl n^ (Limiting friction), C^I fn^ff 

ifnz% 

^1*13 I H®f5 ®ta C^lHG H«l 

( Hi HfHJt^^'f^fH^S ) cnl I 

H®3 ^sr ®«ffr ^»HG I HHC5CH 
^jHIh uif ch, h®15 n sn ch t®, *raHi 
wn 4fHt*l ®H1 H®H HH ; HFtfll, CH ^Z^ ^ 
h®h ^ss\ •tfa^tcn® H»i«rcft»r ®ai 
lin, ^>Hh| H® <4C3T HtCH I H®3 
sn 'Qin ^ mzn hi ^in ^ssis *i$ 

*CH HI I 

^StHtH H 9 i 1 HtH, fH^RH f%^t® 
’m 'siSHtf) p-mf. 

ui<rt7H P- «f^a*H9i. m= sn, f- 





**11 P-o; 

f-ol f *1 T*1 TOTCt* TO Cftl* fiffa 

ft$tc*1 (Reference frame) Wt3, *t* 

*ftt*rw a*a**i atm to i oijto 

C^t=r ** *1 itft* C*7 W CTO Frame 
ca$ I *twl f- 4 * TO O *?il y\m a* I 
'ST»‘i|* f-^ jjfsf «rc*if (Indeterminate) 

••■ o- mx ( «jp(* ) 

41*1 W 3* <4fTO Wm-o 

w i «ps<** nfroa TOt* sm *kwi 

m = "t~> f + o. *1 «*- -----, C*TO* 
t Till 

T*1 + o I 

4*t?i TOal TOre *tffa, cTO« *^&* 
«* w a^tC'QT 'srsr w g^tt* to*. sm 
w ^ aH s ^sr cTO w «a fa 
Cf H ? «M &3C* *®1l TO, Cf t*« *TO *TO*1 
fy far wit* >nifr TOcs *ftf* i 4$ 
far f itTO* «rtTOlSa fe*r* gaTO* «r«t* 
aTO I ^to to* s»*« *fTO i ci w 
toj fit* TOfi TOf ci^ft, 

*81* Si, It* TOJ ^It* TOJ1 fa, 'St* to* 

cto fa i 

wtl fa «tw $t* itlt* TOft®l, 


«*t i*rf «w **ct faft *w* c*, faft*'Ft: 
TOW f*5T«.-fW?bf *tf* (Electro-magnetic 
Theory) >Tt^tC^T Wft* *®ft* *JtlJl 
f*F5 C5&I **fa«R <W ^ a*tf< Wt? 
^ TO&f* «raraa *»iw i faft 
f*ac* tow to fctci* to «rMi tor 
ca, ^fine's ca% aitatffa c*ra 

TO CfT (Creation field)— <*$ faaliftf 
<41$ Wif «fNl W TO (Unified field) I 
TOC*i* fas*! RiRtit ^tatca* <f aalata 
g^itCQ (Expanding Universe) Cl ^tW* 

*& ot, s\ *tf?tl a$a *$ f l&a toi 

*C«3 TO 4* TO Itft TC 6 ? ^ C’P* I Si 
'Sftf*?“Cf't*t J Tt* ,, -'®fa 'SfS ^C* ^f* TC5f 
*$* c^2f, ^t* ^ Cf-* ClCf 

^ 5 f* ?CE 5 I ill Soft* 3 *filrG* *^- 

W CTO *tc^ I ^ 

*«*r*f *jt*rt*^tcf *jt*n f*c» 
^■flJ fC* I 

fHffe TO* 11 Hf*f«1*ftc** 

*^i)i w* nf* 55 f*!r n*ftc** «if^f«f 
sim (^t* ff^tft^l itftf fqt* *t>r^t *) 
^f* ^tt^ltFH fc* ^1* *l^*tl 
^*rf*. la^'stc* c*tft*t* cf^i wtfk I 



farts c«rtf fsmnV , atl4t|a 


^fisto® 411^ aftft w\$\ 
atsa attas m * tenths, atsi jn w nts 
•afa^s «fags *a, can a aicqs qfH® ts cs$i 
fisfecn i «rtfa « arts gjf®i «ift3Fa ’Fts 
'Stall qftsfnta l farts rtfk fastfat 

attlaktla 4afa 4 * fasq qfas'sts ats!s i 
’jfas’ts ca cafa ^fc^r anal cata 'ntfants 
sacs, fasrttss q^a cm cart* vs cs cnta 
srtra 'ntefss c*t*m c*a, asis s , qt i »rq 
atsts qast atassrtfo 4nfai3 *cs i 
fasstcas rtar ^tss as-®r«pa; srtt®l ittas 
ajasta cnfats fatat-ts fasstafai ^tstcas 
carts afts *tst*a i c'safa «tflaltla i 
fafa carta farts carts 'sfastq’t aa, $t* 
carta «riv5 cal, fajfa hearts I 

^statcas carts patens artf|a\® afts 
«itt* cs, si fa fastffaai cstrtatq, wts 
nfapsrt s$ *csfatqs a^if nf— stefal® 
fssa-sjs’sts wtssi i 4| nsstffs a?i- 
aa^st *rt|a&l|a fasts a?H ?stqa 4tfa1§« 
Tafclats nrtt«” i fawtrts fastsfa® 
fasa^qts atsr nstqi nrl^ i rtfrrts 
s^rttats fafss qafasrts fats fasfa 
«ratl *stqa ca, fafclcas fawfa qatcqtBsts 
^enna stem ^ faq ^rtfa'^i ®^, 
'nts 4 sl 'Sstq ?rtl a^a fasrfa i 
rtfsaf®® *wi «rt5ta q<®i i 4®faa 

ai nfts®tn, ®t* fefe Icq fcfcqi i 
®tl stq 4 *m q®j as ca, 4 l 
«itfsnttss ?tn fajitas fasti ®ts 


'atqajjj^ sea i 'ntlaltla senega—$ts 
(fafeltas ) 3**$« fa^$ ’nts’fafq fassrtq 
®ttas farts a aarts cart sqta faf^n 
faqttn, ats fens nfafas' nattf-fa'srttss 
ntsnfajfq nc? fccfc* i 

fasits £a®rfaf rtfrtftfsa c*rWFW 
csrtqttss srsiffs afafS-*^ ^trta’fs §®ia 
rtsts fan 5 ® qttqs eFfsrI atl steal 

«rifqst5 ^iflalflcas ®?sn 4*si t?a^ I 
'stes c^ta fafai atiSs ^qs , ®rM*l 
cal i e aafal—^4| ^Itss 4a^ 
c«rsats fq«i ^fsafa ^fla^tla 4tqa 
fe^ta i 

cttqtaqfs «iTtqaf'§ «it!a&tla feqa 
4SfJ cat^tcl asrts i ai qfqa 4 fats 4^ 
fltqa i '»rtats f ®t^ts caatr® 
aqtqa i ca ai-l a^ ai ca^a, ^tsata 
'ntlaltlcas atsai ^tsfaq ca, 'Its c*tq 4a? 
faa ca^qqttss aas a^ ?ta i 
^nna cartel «wtqsftftr qfat'ss 4ffas 4faq 
carts' i aFtaFi Bfjtsi «tata at^tsls ^sts fatqa i 
an afs ana $ts asq, ^na wt* «rts qtatq 
fats ^k's nttsa ai i Sts $fqs qa fnwi 
v| atqt^s nttf stq entw—'Itta' ftfnts 5tq 
att^i fatsfs sstfata «fjfqat5 'ntfants 
a^st^ qtntqa aritfafos wtai ^nnt® carta 
qtftsj ai fats, 'ats at^nfarts wfBq m 
fatsqatata ^st'® c^tn cntqai a’a^s 
astq atlas ’jtq art® $tqa i ®tq qttn ai 
^tqs nsfatai fasa i ?tqs fnvt^si aqtqa 



] fact* c«f« 


‘croft catfl’ I TO TO? ftfta antt aroa, 
to $ta to* atai i rora atct 4* <*a 
fna 5 * c* an ^art^a croiiftf i atnf 
«ittaftta:f cro cntata caitft caartoa, 
fnntcaa f ai i 

4 , *c?a at$\c$ aitor ftnca atca 4fara 
®tTO*€Y it-* na aa ca^tc^s TOc^sa i $ta 
aaa atnf 4ftafttcaa fwi i fai stcs* 
a$i fca can i to «utnatcfa cTO *rfcf 
CTO fefa $tc* sfnffa facna 4ft fai 
afrtfafo i ^ft to cacs fcfona ^rttaftta i 
c«a asa aaca f tc£* Ha n^cs nttcna I 
ncs catena f tcfc* ‘fapjBf fnsa fa«? N a’ i 
‘tf *V acn toc* t <®tcf 'nassi f ac$l ?cn i 
faMacfa §nfc& fTOcaa attta af#fca> 
$ta 4fttai TOtfaf nfacan I fa^facfa 
fetfcfa fattoi, a<& a® atcfa to 'Sffcnl- 
TOtfac^® *ai an $ta aca far TOtcsi i ^ 
nfacacn $fa aca snrei afaatoa ^ 
aa’afl, cfcacna sfafcnffcf TO 
®raf ra sctfaj ncna aafatcaa TOai i 

atffaf TOta ^aafo afta *rftaftta 
nfilata sen cacna tftntc^ i TOnaffa 
cfWcn fasjfacfa ^n ctca* sen 4cna—nt% 
catena artTOmfc *' ^faca nfncftjfaf 
TOftcsatcs fc« to fern i 
TOnaffc ncafafi natotantnfra TOia 
fa; f TOt catta cact to 4cna f tftftff 
4f to aiffB f ntena atffffTOcfra to i 
4tfea $fa to cnca can i fTO^eito 
area 4* toefa atftc® nfat cac$a i 
4t Pwf anft «tttafttacf can TOatne^a i 
ca* 4fft TO1 aeft to TO*TO*%* ftn 
$ta ^araf ffentat ratals i «TttaStttaa 
to can c?fm nfca i fai nt* fern ai— 


?n jefc fac«ra acaa aFti artatrs ntacna ai i 
a« ai to* ^ nfaatcaa tear ’T"n# U to 
^cm i caca!3a faca w acm 'nt^a- 
^caa cata TOTOI 

^faa ^jtftc^fac^ n^ata naa nfaas« 
naKfaaita n-^f acatcatn toa i $ faaifro 
ca na asnffs ftn, *1 ^a^caa «rcata?caa 
$«ata catc^l n<t« ftn an 4trca ai 
n^tcai fa, ^sta csca f^fa «rcaf p 4to 
entfa i 4ft near Ha « «nFfa§- 
R^ra>« n^c^a i entenaft'sata, ®ta^ta, 
ft^a, at^cn «r^f%a asata nc«r afa^ftca 
nfafs^s TOai 4t faa^TO ntfaai cncf 
TOi 4f^a itiff to%ai atfaf 
^ifta&rtfaa afeaft toa i ^’arcaat 
to nan carff i <nafca n<?re n^c^t 4tai 
f^f fca efnena ca, ^tai faaf^^cat ^ta* 
fcaai 4trca 'nrcai 4f9ra TO atrfn 
nnntcaa near «ftta^rtcaa nnt? ap ^ I 
tfa« naa^t ^aca tofa^icn ata 
fcatoa i 

>a«* aten afa aaca fofa <irr^cat 
fa i 4 ^faa fcafara 'nHtcaa ^Htftwm 
§na fa^a fca n^i states toi i <aatca 
ntaafr ^ata ntni i tf^-facaa ^aa nan 
atfata ten 'najtncfa st^af a^f fai nv 
?ca ^kai i cafta «raffa f’afa efet 
can i 'nac-fca ^faa cacf ac«cai aftn ^ca 
f^att^a n^ca 4f f tfaaa’f fa^tnea tof ®ta 
TO cncna i ^rtaiftcaa affect caafaffa 
aat ffcaiat'a tfa w* fca feieni i 

4atca fcaf ata TO faata na 4f 
W-ftroi atffre ^fpf^f ■*ta f t«r fatna i 
nfaiffa fawfna faca > ft^l5 cncaftcna i 
^aftalftcaa act %< «fa fca can ngai 



Ufa'S Rwfa 




?r*ii *t«i i fasts 
C*TC<F FR?ft C»t«T i 'srfan ^tn 

<tc«r c*m <hc*r i ^Rc*fa c*fe ^ sMR 
apfatc^n nfa $fe* 4# ^fa fiBen frora-- 
srf"f$cn c*rife^ *rsWt« l c*i* 
>»•« jffq fsR vs<rtw %»!* I ’Fftara 
«inJTcn n®5f *pnr RR 3JB* stress, c# 
*raj^* fsR ws*ts *rwrfo i 

<4«rtC=T fsR *Rpr Si cnc^, 'Si 5fa I 
stcs* stcs stiw sfawi Rts Ren's 
*ne?is i ^t*ic«rn csfs nR*r« *cti Rstc* i 
stfatfs* ^Rcsn vfa^rt nj^ sfaw« 
>n# sew •sf^fs fswi Rm^f fis-4* 
faPplfcsfw ^te®? i 

Rntt^w w 'its nns R*t fRh 
sf* i *ffF*r s*ts $f* cFe*i fcti stt* 
FtRw sf* nnts f®R RtRsts sw 
^ftnR^i nwr i farRtwats RfW 
•ifawts its ■sfatPr® to»tR* 'Snsi'sR 
Rrta Rsjfa Rwtstow nem *rfal ^tfnen 
i cfa, *t«i, fatc»il, *% ffaw^ 
ffl to* msfirots fljnfa stmts 
«q*i m* «tfo Rtst® i ws'tflR catfe 
Rat^ stfa st»tf i^R® «mi *ts Rlfc 
f*WfaS ^ W fcw’tssts 

fswtst sjfa sifaes Rc^f c«fws 
srftsiftess cssi ssre i ^stn RR* 
RsRgfas cse? RstfFswtcs «i$csts *prc® 
*it*fc»i1 TOtws *fa W *ssts to I 
fcfasw RR Rm$f. f®. fsfar <st® tos i 
to* **csts, ^TOtcss ns sRPt sens 
swt*te*s *nr <sfs«i ^se 5 ® I **•* nten 
^R«r RnRstfnes f®R 'sfnjtne^n n«r <jt?*i 
*sc*r i ®ns 'its ssn fen sfs i 

^fn^r Rtftwtw c^Tfa »» "[ten «rt^ 


R<R®t»ien ^pr i »»> *ftw ^hr ‘c^^ten^i 
Rr?tn\ ^ Re»i{ 3 f®fB’n 4 Nf 5 f® 

«r*tfa® ?ni ■firten's fafW <(n 

cn^l fk*\ s?i i RR njt<y® «rt^e®H 
njRMf ’fcnn'ftn *je«rj i ton nn Rjt, >»tpr» 
*[Rr 'aifnnR nftaro wi cne^ 3 rt*f=rfa 
RRqtc^n «ft*ffn I wv 

«fH «rtlen f^ic® ntcn=r ?n i 9i *wi 
^fnen cw nf^enjn I R® ^®«R 
'its ncni Fe*its ntaf^rRe^n stsi stPrs 
cs«ii, fiat's cn^ nfnfF® «r5t wtRcn 
'sre^nf ^s ntc 6 ? i $t* ^[1N ’rtnc^ 
fnt«R^® %wi Rwn ^Rtst i Re^tn 

ifis s® w n*tcn s^ts nte^ Rfeicss 
awstft® cn ^ne^®n ^nn ^swtR® 

f&ststsi's n?[«fR^R ?rc® ferfef i 
'lt?l^ ^ FiRfa 

fFSfafa I 

cne^r 'sd ipn stsfa ^itstfa* 
n«lt^C5r i sfa ^tne*) ntnj ^en ^tef «rt*r 
wfac® i Rtsts c»i^ ^fn^r [ 

»r1fa ^Re«fn nf^Rsten^ nfte^ft* Rifai- 
c®te 'Btnjtn^ 's nfa&w m 4 e?R i <A 

f®R 5 T J ieFtC5 ®f® 

4fafe«l3T i 

fiwtft RnR^ fifRntn 
‘«nfate®^ »itcn^'-4s «rf®ii ^rn=? i 
^rc^^tn sts®sRswtRt®si 4S ^ i *rirt^- 
fm nffi^MtS, Ifs^R 'S TfWfa 
Ft# R®ft«f ^ nfnntr fa®^ i ^s»^s srte^ 
^nitn^ *ffa ststs nca Raf^t sjfa 
siTttfs cF^tn RttsiRs ^ tw Rfid® 
^r i ‘flutes * c^n?i irenn'rts I ®s 
scsjI 'its >rR»rtfi® «^ncir R^fs sd»i 
Rstf Rwr w i 4* *fen RR Rfas Ren 



>*** ] fact* c«re * • * 

*cttc i ft? sift 4 »pfl i ?*f?R? *??t? §n^a» i$$ fc*rft$ i *nsr? 


nftfNi ^tftn?i *ft Ttetft* * 6 ?i 
?ot c*ir ftt?ftt®rci wftsfcftw? <m 
jr**fftt?$ «rnt«R ft®i i *ft®i7 ?ft?^ fctw? 
affarat?i <p$ *f?®i«JT?ar ft®! i 

$t? ?tf®IR ^t^t? W CW WT 
^&ntw |J*? ftftfa*1 5*lft»! I 

<3ft? faft 3Jf ? C?t? ftwtft ftWT I ^:*? 
4$ C*t®lt?®! $t? ft*ft *W 4CT C^ftwl 
?i—toftr? ftaa clhrft $tc* ftans 
w? *rt?re>i ?i1 4^ w?faft $t? <3 Tt«ft<r a i 
^ *nf *??t? *rt«r i ftf*?*i 
'Q TO*r fcft w*$< *rc??n wr 
4$ 5RC? I >»>« *Tft*! $t? ’fftt? 4 ! RtRft 1 - 

*$1 ^ ftc? «f*tPre ?t«!l I 4? 

^ft«? «r*r?<$i ftwftftst®! fto* ft*re «tw 

C*ft «Rft v ff'Q?I1 ?t? ft I 

?®rc®H, *jf ^itstf? ®rc? $CN *tfrfsrt* 
$t? *T3R1 fiprM *?t? I $t? 5ft«ft?*l 

«rtcnft^5i ^ ftft toot c?, to 
k'rftfore ft*!??^ »rw ‘c?rt’ ?^3t? *$ 
*? I 4$ ?i*<®t? *fft*!t*f ft*? TOT TO3I? 

*rt?jt*^i "fft*? to *ra*rt?ti to nf?*rM 
4 ?^ < 5 t? ft?ft? fe«n:? 4 $ *JF 3 t? nf??^? 
?tfel 4$ TOt? WR$ Rt*tW? TO, 
<sr?, &n<srs ^jtft *1*14 wrfa ?«ftra«f®i? 
’tfotro wt? «ret? m? i 

^dWI? JR? 3tf? 9 tt“t ftt? *lft5SR 
*?1 ^SS? RtCTj ft"6? ^t<? >ftf?W 
4 pr ft* *if?ra^ *t? i jrcsc? 

*<il ‘c?n’ ?ft <3t* *[?, ^st?c®i ^rJtftft* 

4^ nf?*rfo *n>t? i st?? 4^ 

TO3? «ltt®»t*?ftl *^1 ftgR 

«j nf *r c?? *r?ftc®i^ i 

»» »rfc®u w Wi 


ftwftfti ift ^:*i or<fc*R, «rt^r- 

^j i c?*n cn»i *rf?it*<w? 

cto? s?®RtC®!tR? ?ap^5l ?t»i »!W? i <n* 

*nw ?^c?? ftft w* 

^t:?i 4*i5 vq «rtft*t? *:? ft^»R? 
*(t«f7t*<*l ^F? 5®!?3i«f®l(:* 'srftt^ qfftc®!*!, 
jrtf >tr 4*18 ^ ^n?'s *:®n i 

ft'*? *r 

^ic®il ^ ^ ft^i I SfftH? fp^Bl- 

isf?tr^? **f c«f®! ?^®i i 

5 ftR ftft wttfftwtR c*rfcw 
ntjlft? nftl 4^ ft?ft 'SI* C«*fC*?tW4* 
c«ift c?c«r ^rft w 8t*i ?ft *c? ftt*rc i 

^®utcs? ?h®! c’Tftrttf® $tc* 4*f5 n?* ftt? 
jjiifft^ i 5t?ft* «t* ftft, fkstfti, 
•rir* ®!ftt®!i i 4R 1st? c*ft 

asw*ft ft®! ?11 

i^rftwm; < 5 itc*rfawi ay 
'Bftrnft*^ ?c?j *fe wr»r i 

4*fs ftw 'Bftznft*^! ^ 4?^ 4?t fr*nr 

ftft *w ttftw ^tci ftfW8—»rWw 
^tcnftF*^i ft:-r? «ftcnft f *'®i ^ 

2}*-?^* ?jtv«^®l 4?^ C®!tr??^-4? 
ftsiv-nfa ft^ft ?tai i f*i 4? 

’iftnft *i ftftnire, *1 4t ^* 4t? 
Jl«^T ^ftap? *c? cn:i i 

?t®H C*, 5?? ?1 

«tTmfafcfe *titr?t? c*ft <r^ ntn ?i i 

4*3f? 5nra*tft ?<:*? *tn[ c?R? *fttr*n, 
^t?tft*t?tft ?4c*? c?c-r? *fttRi 4?^ 
^®!t**rft v'm «{ft?tft? c?:n? 

*ttei 4* ?? i ^Whr fcm ft^? 

*t?c^ , i?’fhi 4 t ftc»il 5 v *i ^tnfr* 





[ w **, a< to*ji 


1*?, fctfj «t?fs, *1 fac* ‘ctpr *fan Thi, 
sf« 4 % **c«i* 'artc^ifa? to*3*h < 4 *j 8 
5j^«5 cm cw*i c*fa *** 5** cro* c* fa* 
C<«fC* ** 5 it*, cs*fa ^ ** 15 * fac** 
** a^iS ^wai c^c^ c** 111*1* stc?* *tc* 
si tot i <5rrt**fai&fc *** *c*i faf c*$ i 
'“ifa’Fl to<* cm *f-*fa c* fac** *tfa*i 
^CTO, St« TOJ 'aifafa f^lfel il’spai C*t *5 
«t-*fa* *ffa*tTO toj l sfanc** **i 
*£*11—<4*Ffi> cmi *tfrc*1 «npitft C*fa 
£*£“!* TOtc<* *ffa*H fast* ***1 *c* I 
'TO'S* TOtctf* *tfa*tTO '«rtc*ffa* r i <4*^1 
$t* cro*i *t* i 'BftTOt* *t^*t* *c* ■ c* 
cfrfa*i ^tc*. st* <4*^1 fafafc *tfa*t*r 
fa-s^fa i fa® ^tnfa *fa ^faffa 
'aifa*^ *1 *£* 'TO C*TO TOarctftC*** 
'Bffttf’ft TO. SfaC* 'SftTOt* *tC*f* 
facTO TO*itc*i < 4 $ cfefrofc *fa cTOtc* 
oitc?, sto 'st* *t*r *£* stc** far** 
TO*tc* i 

*c* *TO, 4$ <?fa*fa *C*fa ciU fa*- 
*®CS ta^fa** ’Sft^-f *£*11 I sfasi- 
fa& 'rots ^c*^ *t*ii fa^Tvevar, 
csW cto m i fa® ^fatfroi c*c* f *fa 
c*TO c*^^ Hi ?fa* 1 * mftzi cm 

St?£*1 'St* *£5? *£* C*, <4$ *®fi> £*£*£*3 <4® 

*W* *fa* c*c* s*ito, to *fa jffatfrot* 
far®?* ^rfsc** cmz*> < 4 *r *t*t* *fa* to i 
c*c*^ h^Tfs* st#*°** c*t* to fa^- 

«T*tCTO TOCS *ftw, £*£*$ tCTOCljl- 
*jRC*f3®£** fa**t5!*tc* <4*c*i csfa* c*cai* 

TO I fa Vf8 TO1 Sfa* C'Sl ! <4*fa *® 

cfIto csr*^ toc® «rt*t* toc® 311 'Bffatc?* 
*t*Ri fa*n fare fast* **r® citfsi *»i£* 
**, < 4 *frt£* w **£**£*! fTO '*f^ i r- 


ittw* ^ ^?prt£* 1^* i 

^fa*}* fac>rc* cs^r* c*ra c^, faf 
^*tfa*t*t^t* Sftn*^ «R5[>rt£* 'BTtrei 
orw fa®t^t 'It* vn *ra ^ 
**(5* csW c^ai **£3 fa* ’jfaft* 

fa®t^t* *£3 **1 ^£* *11 I 'St^t*! 'Slt’lfa 

«t* **£'S •ftUR, fa C*tJ? csfa* 

c^ai cH ? ^fasifefa* **irn ^t£* U fa 1 

SC* 'Wfcnfa* *1 JW?** Stc* I 'BIJt* , lf*l^ 
*t S** >fST *t*1 fa| cH I W *fa fa*6*1 

*t^csi sc* nfasitc’f* c*far ntfaj *csi *i i 
*r*fagt4* fa:»tc* cm st* *id*5*f, 
'Sjtffs £tf*lc^1 5ITO* *csi I 
'«rfa5ilt^c ; ?* s^ 'si^tc* cvr 'e *t*i 
n*"»i* fawfas i fafaTc* *t* fac* c'rc-i* 
'SfS'S* *r*1 TO* TOI OTit^t*!* 
S*15lt* TOfafC«* ’ffsc*n—^*1 ’t^C** ’tc* 
wstc* 3rfas C*, 4*^tc* *tf fac* ^3T- 
fetc* *IR1 **1 *t* al I *fa* *tc*r 
'Bit**! ^fa^t* 5f** fa<* ^F*cs *ftfa, fa* 
TO«*f fa*fa^itrs* >!** ***n To! 3 t** ** i 
«rcsj**fB <at*, stc?* fa^* 

*t*1* TO* ^tc* w <4$ n** stcvr* fac^c** 
’tfsc*c’t* ^ 9 1* fal* *S£* I 

<4**1 TOC*l| ^tc** C*. 'Bffafll C*fa 

**tc*it? *rt*tc*j i ^fa*t c*c* c*1^r **pc 35 
■^tc*i1 C*CS *1 cH c*c* ^fa^cs 

'Sftcsil 'Slt’ics ** «ltt»lfa**** *ltc* I 
*c** fa* 'Bftc* «rf*tt** <4*tc* c* *^*1 
*fec*ii, SI fes*-* 1 ®^ c^thfcs ^c*^ 

BTtC*lt*f“*< *!t*C* I 'Bffatc** fac^c* C* *fol 

*t* 1 U 1 fa* 'BltC’t^t*, $ fac-r* **f<*" 
*t*\* ^tc* c*nM to *i c¥t{5 to* *rc**ts 
*i>*11 ^tcarl C* *** Jf^aRt^fa cstc* - 
^fa*t* <4| *fr*i nf*^ *c*, s**^ st*i 



4 to, ] fart* care, fa* % >i 


tot* ca, <?$ fare* sgttf <tfsto 4s 

fare* «KH ‘ill *&Sl TOtifo *t*S I 4^ \jtto 

cats toat c*r«rc<5 ntftica, <®ifret* afka* 
<*m at* a **ta* afa, to fcnt* to* 
st* aata* fare* i aaa 4toa toftn 
at*fa to^s 5 ai 'arfrefss i 

toa&faa area ca, WJf aftfafa *ro 
srei csta afs^i a* s«s* cn^r, to 
farea to i aataa nfaaftr fa^a st* 
csta toft a^a nfkare* fenai afs- 
cares fa^s tea* ^catoa c*r-r ai crea i 

rets* ere 'Q nfa* are aaa «ret#ttoa 
wfas1 

atajtsft ftjtftri saat* aaa fasfa area 
ca, fafcfcca* ‘aa’ satfra csta atta ca$ i 
4ts<i tofa to ^jasfS stcs toa, 4^ 
tot^ *a i tofc?a 4t **&« 4^ faaa 

acre's ^srere 4* csta yu ca$ i 
tore <?faa1a afaTtsfcaa to are ai, 
TO to aa cat* alt* cata toa afar I 
csta a^ afa nfe^aTOt* artcaF, tore 
stcs to c&W rets* as 4S aacaa 
aftrts<«i-recs* ^ s* i cb\*s c^rarai acaj 
retsi caaa cat®rtstca are toa, csafa 
toa*!** i to* tofats ca aa <sis toata 
53Fa«, ^acs, reft atajtsfta* to a* i 
4ta* ^afafscs ‘cata*’ acaj a?H scare 
asto, ^ stats atst 5 ? « fcasjsta, 
staf atar asafaa *t*4ai afac*att<si 
to 4s$ as** st* aafs, csta aar rets 
to$ sare tos to csfas rets* a® 
afaits^re* caaa =?(& s* i retsi caaa 
cfTss rets* acaj 4ta cat«n are ^fre, 
•ffaat* atajtsfcta rets* acaj toa®re 
csafastta atfas are i to* atart^a 


c^Franr acaj at^ata a*re$ to «rs«fii 
^Ttaata i arrsnca 5 atait^caa to mai 
’jacs ai i vacaa w scats 

aap^i, # scats ntstv « ^’fwsta 
‘cares’ fa^f^a acaj, ^>tal atajsta ftS'S 
na at* ^ai crere afar i 

4$ ca aap^t* sal a*ii srei, ca^i *rf»* 
arata aa i a$a afaaft « csaa «tta 
a^i5 %« sea srfts* sst* ^a* 
fa^a sc* aap^st* ^sa I ^t<* a^ fa*t^ 
aa 5 ^ aaifnre* Btafats 4^ aaFasi 'sf^rs 
ca^t i cats? ^c<f* sfafres f®atsf% sa 1 
*rca af*^a*i st* bc^ics TOtf®? i cata* 
a^t* ^ttaitsato c^ts atta, 4sai 
'srt^afet^a a«it*ia 4a^ «ta «fatT« *rt«ai 
ca?i ^sca* aaa i «rtretsafa ca to 
caata are, 4$ ataai a^at? sea 
ere i ^ftlaitlta* 4^ 'srtfasta to 
sftataa , »(trefss^i ^a 'sstf® i 

toa^tfa atfaf®s fsrea st* refatatsa 
—■«s?a, «rto*r, ataitsft—aa«ftt 
^atreto i ^ta nfaato* ats are 
4ata*« afaa^a atfr i f«fa area ca, 
aTsjtsfl* apatare* atar cats^ csta 
at<sj afreto ss ai i 4«tta sa 
«rr|a^f^ta* wpij^l aft ai ‘a ^ 
^ttofre^’ i 

^ttatoa fare* ^frefa s s®i ^a aar 
fata ora-sre 'Q atajtsaa rests aan^ta- 

s*t^ a^sa ststsa i ^®ta ■autton^ft 
to 4*^ IrestltajNjafes fro* acaj ca 
*tKsj *ta atf*s*i. si ^f\fs S* 

3Tfc»ii $ ast* fsfa «ftfast* st*a 
‘^fastca® to facataV I TO 



wfa$wwt* [ ii f 8< 


*rtw «rtTO *twrrR *ra* 4^ Rorto 

TO* ^«F TOR I 

»i*R TOOR feci cto 

**rc TO ^itto totciR i 

W^R, Rtfa ?R qfeR ^ *Rf *to 
ntfil = 11 1 «r?$nc* ffeft TOtTO *tw 
*i* TOc^t i 

4*3R fe«>3* ^SRlt* TO* foe®*! 
*«*r, TOTO wtffe c*RR ? 

TO=TO* ftc®R TOR cfct*i cto 
— 4$ TOR qntfa i 

cTOR-TOtor «rfo TO c*Rto 
ft»i =n i i^ tom tt?i ^ =*i 

«W=T I 4**R 4* RTO TOITO ffeft 

^ppijjf CTOt* TO CTO^f I »HR^ C5tW 

•r^w, f** TO cTO cii i to m 
CTO *Wl W C^OT ^*IC»R—TOR C^tfefel 
TO TO **i in =n **, TOc* 4 *fti 
c=rftB>r c j fcfr tot ^ or, 40c* 
gt^ **i tow— 4$ fTO *rTOc* 

OTpfCT *t<s to c*tO C*C^ to^ i 

=WR. «TtowR =ri w *pitWR is 
*R?i-*t5R fTO cto ww* *n i 4«rw 
'roc* fsf tow* i ^1 i*w cro Mi 
*tFR f*ti TOc? ww*—'TO 'efel 
*RffaO *R1 W1 f*| =TC, TO **ftftO 
*t£*$ Wl TO** I 

4**R 4* TOTO TO* to*l *ai m f 
*«*1 R* TO TOW TOfc 
tow* to i f*i to crow RTO 
TOTOrI To ** TO >RtWFi *? 
=i? *r\« w i qgptf fato feiwi i 


tou to cron c*to 4 c®r, rr «*c«n 

tor *i i 

cwfartwr *r% 4 **r TO* Turn 
TOW* I *W*l*l 1TO c§1 cm CTO 
4* *tW TOw’T TO 4* *tW C^TOl f=fC!T 
ctcfet 5 TOR ift*ltll To CW^fl VTC^BI TO 
crot»i^ mi ci, ?it«prtft cm 4?w 
cTO TOc* fetc^ to ^ftTO 
TO I 3f3KtTO 5^5tTOl CTO%>R, 
TO=iW=r f=f“Rr cTO^l cTO»l wfeTO^i 
cmi *ptfew =n ctr^rc^ c’fc? TOi &c*i 
cto*t i TOi to Rtt=r- 

iffe=r TO^f^ri ft* n*ici TO 
c?«rc^ cmi, ^fti=r cnt?tr* TO"® 
<ii*8fiT ctd TOiw=r TO f?c* i 

liZS ntiJCai^—TOt=T^t^=T 

w i TO i*\z*\i —Rtft rMTO afesr 

^ft#t ntftnr f^*nM! 

^ cm w*i=r f TO =itf*! 

TOR TO nt#t TO ^*^1 TOR mi 
si f^f—ctd Tow c^t 
to»h i 

TOi *npiR «fffe cTO c=it« fef?f 
=n i TO 4 *i>i ^fiHR 
to 4*0 TOR TOfw 9 fC3f^ jf^tR* 
^tr* r?cTO ^RR i ffeR ncai 
«rtto c* f=r ci, to ffef^ 4 * ^TO 

=if^ •ftfiwPi’F emi i «r?jTO Rrt=fttt=T 
wc?r 4 ^ *tarR TO 

c^flli TO TOft <»•• TO cii torTO 
^tn*R wffe to *rtfi i TOR TOc*r 
TO *TO to 4*0 toTOTO 

*RcaR ^R* TO* WRR R, c*R 
4*0 film fe*R c*R 3is fttc* 
to cii, Tow f^ftr TO^t^c* 



fact* no 


?t*? *r*s ®nta fmrs «n« i nt ftft 
cne* «Ttta&ttcaa c&ten w <mi ftfa 
$ta affc? nnena, ^ cai atftn^ 

*ai ft otea cn ^rtftr faeanta its, ai 
«rftar fae* *iftf sste? c?ta *atat 
faena ai ftfa i ^nfa a? nfcai «tte? $ta 
aptaeai ?neatc'® ^ta'stocaa cm ftfa 
atnffCna "4Caa cental 'S 5*ltC?ata neaj 
«itftBftf«w ^tcs? I ftm ^caa aja^tca 
CW cna fratema 'sta «r?tn ntn i 
'mtacn 4«i ^ft^ft, fts nftre ?eaem 
ftnje? i 

a*fa 'Q at^e^ia fae? $fa aataat caff? 
ft«i i $fa ftra ahffae?ai ma—csttfei, 
ft&a, fttc=rr«n, entenamnta i ntftftr?- 
caa netJ ftfa n^ar ?ae©a feifcr, ®h«#t, 
aatatestn $Ff * atfft n’c?i ?facaa 
acaj $ta ftra ftena—met nftsarfa « 
aafaatn i aaW a’fta'Q ftfa fit mftena I 
^a-fn?ftcaa neaj cat*#, caefctc'sa, af<?-c? 
$ta '8t*nfrc«i i aae&ea ^sftptt^rrw cstt 
cmencactai ^tcaa mi ftfa« cm- 
sjfti[^ m c^cn»=t i ^ata fasfaaa atnts 
It faea mesa—:ae«r ?ca?®fa a© a^ 
ifasrtfa? i nen cars caacna 4?i>i ent? 
*rfoia?to fa<#f ?acm I fit* an mi 
«rfta#ta atata i <n?fcfftea efftemeaa 
a© utatv ?ca ciiv oitw ?acna i n«ft 
fa^tafai c©i 51 sfon-stsfi ?acsai 
ft» 'mttafctteaa cafae? caatn cat— 
'sft^a^ta pern c©i ganfll i <at ftena 
^ftafetta i 

cn Brtftacaa va*ti 'mgeatea ftfa 


ca carta atnftnr arn ?eaftena, cat 
wtrfnt cne?t aema, ?tat 

ftfa t*at i ^jfafta «rft?tvr can 
$te? ataa wfci ?eaftn farm* 
cacn jtffttA aaata ?aata mwi da 
n<fa *itcafa?tc?t ft fa caca facial 
atcaa s«t ^atat ftfa cvtcU 
ftca 'Bftcafa^ta aNfm arfi aiaa I 
<jit «rad ftfa «a^ata acaficaa—'srfata 
ca?ta can cat, ^^tanrtC'aa catc^ai «rtatt* 
^bf acn, arfttaai acn arttta, wttta 
facatatai acn ^ tfaf i aw can «itat:^ 
atnfa? *ifa*ta fac© wforff i 'srtad atfft 
aa?n cacna ^faatal, ajft*wtca^ ojtfa 
’jftata aa cacna i 

ft©ta aftfean cnt5^a nfatfta 
nca ftfa ata ata fane? ^tfaeaefa 
fa^teaa ^n^fcatcna ?ai i ntaatifa? 

nat^i am ?aata arnr ftfa ^itcaaa 
Bftfacaema faena ntftmtaf atgcaa ?te?i 
'ate? %catai ?ea *\$ at^t'S ateaena 
mental a^afafa's i oitta^tteaa nfa^a— 
ftfa faena cn& ntft?taf fawtaf i 

'®ftcafa?ta a?e?ntacaa ; »ft5j?enj 
?ntft*i fanfaaitneaa ?tem 4?f& aeataa 
'flaa %#i fafaas mefi caatea 
aai? ^cna c*ft aa^at « nfaeaa fft 
aWcai 'sftem i ^afea 'nteia fft m, 
cate®r®r, ?aft^ftata, 5 ? ^ft i ^eaat 
nten ca aiffta ^rftfft aateai ^cae?—caf5 
oittalttcaai »nt ^ta nfasai 

'Ita ntfta a^ta'mta’f ^a^ta fanataa^t 
tre? t uea c^cf faeaem i 



'©T^rmfito orW f=Rt?r c i«fsfwri 


cq wq fefi«r cto TOfl <rts *i 
cto «ttfa ^ toi 

TOtWl *tFT, «tC?Vf TOJ ***- 

TO* TOTO*lite «hr tom 4 *r* 
c*N to *\m fevrtffoi “ 1 %, 

«f»fro®twnf* *1 MfrfaF 3 fir to 
TO i $ fcntc* 4 vfe ftTO*i «i to i 
to*(3 ot» *$*TO TOc? ®tws fan* 

CVfC^ TOTO-3® 5 Wf* *ft*I=T TO 

^tor* cto TOTO -?® 5 ^ TO 
fcTO **1 «W 4*®tt* $TOfa* TOTO 

TO $tC5* Vf\ **1 I f*^{5 TOf—c*TO 
<5t$TOq* ^taf^«l sow. ®tra ^t$TO- 
SfkTO? *1 '®t^*t J T**fH ? F to*! 
W to tow to ^atcq* «prt 9 
** «ni i tot? TO*4 <a?|B m 
to ®thtppi TOr*i *cfc, ?t**l 
4 w4 fan ®?t% *i *r wt 
TOf* TOt* <qtTO *rt*w «*t«m 
TO i to? ft* *1 TO? qafC^* 

TO 4 *JtTOf3 ** *tTO nt*cq$ ?t<- 
ftfa to *rtc?r i c* fft Fftcifl ?*r cto 
fcfcwttn f 5 f% tafa ?*i **. ®t* 3fo?tcq* 
4 wt* «utf?® nsc?* vtfmi 
farfwft* *ci> i s$tm *tft^ 

Ifca to 4 nftf* *rfai pp to *t* i 

<TO P[W C*W (Yellow disease) TO I 

'sfitf^uf^t^ to ?*4 ftffaqtre* 
TO &rt* I 

to 5 , c?tt?i* cq^moe-’n *? to 


Cto ^ti:^ « ?q fcvtfiR TO, ^TO* *ft®t?'S 

«ff® w4 c*rt?t* wfapM *ri> I <fliro 
TO^®r»rcv %'q ?*i ?$* **» ?t**i *tcfo 
*®c*f« cto *rt?®fa? fcftni c?qi *to 
'Q c4 ^tc* c*it?i ® ^?tTO «ftf w 
cto? NtfB cto <J 5 *mU *rhafl 
* sri i 

i5«8 JftC«l (Holmes) C*fTO 

«, «t>lt^ *ftTO CJItCSrf CffTO ®t^t>r 

T. M. v-c® 55 ^511 ®N HftWl- 

®t*T TO TO c 4 «f*l 
fro wts ^cii 8 f^ «foi *itro cn 
«pi i a ten® »wi «t^tn ^tc4 

4 ®t®T WTO TO W 9 ft' 6?1 

^rr?! 4^TOcTOc^flBf *rh8fl Thr, 
^tC^fC^ ^C5? 5t?4 ^ I 4^1- 

art^i nt«*i 

cnc^ i ji^ccto «ftf) qi 

catena q^ 4 ! «rro cncq^ ^*r 
« 15 c?«« c?it»r- 

*!% qi sq ^nq’fTO 
55 iwc® *rtnr i * 4 fe*M®f*i ^sfqTO^ 
-sr^tentr «itc4 «ijr ^tn TO« w 
i ^Tftqffot* 'afjr c^’ftfaR^? TOtwJ 

fft" « TO^lhi 4 ^tr«F «r«w 

TOqj qt^ to*i i 

^-■rJiCT «tro wrj slm 
qH s ^ ^PrwtPr, to 

TOr*i to Tow i TO^wf 5 !^ 
arqt^ C^t’Te toI iptw I TO hi 



>»«•« ] sfotowg otif ftTOM «* >« 


^ cTOtw «rftwt« to*, ft® 
«f®®fro frii® 5 flfti *1 ®jftf*R sri w 
4TO TOW 'to* 4®ftsr toi ft*i jti i 
catTOft fro®* TOstfa* fro* toiTO* 
*W® 1 . fifa* «tffc* *1 to fe*iTOf* 
**i®l «w v&f cfrt’hf *&twi i fw^t* 
*iTO?to *ra c<tw TOSTOJft TOft* TOal* 
C*ftTO TO CTOl TfCHFI TO *wj w«> 
4TO (Infective Hepatitis), ^tf^T 4*K 

c&pfrfc <rwPi v, *rft«*tc**iill5*r, 

4ft*tiift fcfjpuri 4?< fa*r* TOtcaa ^jj- 
4TO (Enteritis) 4TO I 4*T®1 fBTOt^fa 
•rtihr TOl® Wt® ftfetWtflpf (Psitacosis) 
4*< ftinjrtortTOTOta nfiisw 4** mz* 
cTOt** I 4$ *!ZV ®*rtft 'TOatns 

(Coxsacfeie A & B) TO® 4** TOat *tw 
^tr=r «rtro* 

»«i TO* TO1 4faatfift 

Npwt* ftTOr* to* ®t^TO-*dB® cat* 
TOW C*Vj^* W®"f* I 4 ^ TOW 
4 ^ *<tTC* ^Sl* TOW ft* to &w* 
TO TOC 5 I TOTtft wfaftTO TO* 
TOt* fat* ftfelTO* =Ftt¥ Coxsackie 
>iwr l 4* TOtts* TO ®t*1 

*t* I TO*f3 to* *t*1 TO 4** TOt**’*! 
qfcfa *ra c* ^*®ta to*, ®i 
toto *®t* *i toto *t® *tTO® 
*tft* i 

fvStofe *fat*TO wnt, wtoi, 3fTO, 

® C*ftl> tftTOl C***1 *fct*l 4$ ** 

***r *i* srfr *1ft to® *itc* i ®t*t* 

C^t=T OFfa CTO3f TOt*^®: fc**t**, *fa 

fotfift to* to i 

®t**1 4*< *CTtft*tC*tlift ®fjr®ft 3 mfr^- 
fiiHfci citw *t*fc fc*r*t* to* to* ®ifc*t* 


~c*tW8 ®tt**«rt*ft totjtoi ft® *t*?i 
«TC*tW *TO** tow jEro***it**ft i 
^froto 4Ttf*S^tntjB^« 4»r^ c«tW I 
4<Rtar fnfetwtfn 5 !« f*rc^f«srit5(wt*n wtw 
c3FtnWlc*il8!( 4^ c^Wtf3F=r *tfttn 
5^8! ^nrtfrs f nw I CTO 
*ito TOS^’itca •p'terc *fc^5 , «rf<f^ ,, r 

®lvftw *ic® ®t«i i 

f*ifetc®lft>r «t»r Iftn 'a ®t®i^ii ajt^hr 
to i ^tai 4 C?? cntcTO, 

^t?1 TO^ ^tTO TO 4C*ra gc*n 

f^roi i ®t9 f^^r TO 

^<F TO. To TOOPT-^Tl^ w®? 

TO*I 4?Ftn TO I thl fhpi ^ 
^rrtf»i® ’ff^t—4^^ f^, *rtroi cto« 4| 
cflfr TOcw 4 c^ to 1 

f*lW?t4JtTOTOH TO»r TO % TOff^I 

cTO 1 *S?i ^ ll'-wwfarew TO* 

^ftTOTO 4^C*I 4TOT TO, 

4f?9%^ TO TO*ra 4?t? 

?fc? 1 4tro to I TOrtl 'eTO cTO 

*11 

nf»i's i itc?»'t^ 4TO®: ft® « ?tqwu 
cafn 1 »rt«ft?r*(^s -stm® 4 
45ftC^5 'sjt^tCS 43 4*w «r*H 1 CTO 

c*n$ to TOrft'Q *fti sn w 

5 «r 5 f j 7 tc 4 TOW «to >rrc^ 1 ft® 

c^t'lf 4^ Wft ® 

^taF*! 6 ! *c?[ I 4^ TOf? nTOt® 

^tw I 4^^ Anterior Poliomyelitis <fC»l I 
TOf C«fli^ 4?TO 4^ csttTO ft®t? ,! lk® 
TO* I 4 ? TO! TOTO^I *1 QVU 
TOf* TOtTO ®tfrl C*tCTO cTOt* TO, 
C*rd>* CTOTO 4?t TOrt® C*f%® C*TOt 
TOt* TO mi TOW® 4fH TO I c*fll- 



TOs fawfar Onrf, 8 <toji 


■«fa 3RV 'epH, *K ^ <4?<, '«W J I TO 

*fc? i c*t%«f*i* TOfan? to ^iB 
til* ?t* * tii* TO i TO w*$ 
Infantile paralysis ?*ll ?C^1 I 

*ifa*TO»ifalBt J T? TO ?*? 'sjfa- 
fts TOfaffa ijwttl *n* ?*? •wlfa* 
« $cto i to? ffa ^t*^ 5 

sgjfa Pfa « Ptfaf ^Jfafaf I ** *W 
fHn 'P ?t»ro «rnt*r *?i tocs i TOs 

Cf fa ?*? f 5 ?*! C7?1 ft? f=T, *f?S <4^ *fa fatS 

'G ^«rt* 'sjfafaf or?t? *rr? c?tnt 
«itaFt« ?o$ c??i ?t? fa i cftfrotJ 
ftfwfc** 4$ fSJfaPfa TO& fofi ft 5 ? I 
>t^*cttoc^ armies, *»r 
jpifti «it^pR wfaps *ft6cjn s r l 

jjigfa ffaTO? ojfaf>fa fofa? 
csfct? fjwtl to TOtft ?fas 
*rffafaffaTO 4 ? >rofa tot i fas to 


«rtif n, «rp <sr*fa? to TO 
ctoI to *ri?M « TOft?* to ntitwi 

to I < 4^ C?fa fTO? *fi «4-*fal Offal 
fts fa I f*ft? fan? TOJ 4$ C?ttf? «tfc“ 
*tTO ?t??t? *t«!5t? *??t? TO ^1%*3 

vttsfa 4^ 'sjfafan? «fafa fcnfafa i 

TO?f »rft, fcqjcwi, **tfa fi 
<sfaft?i-'5faat>r «rr«cw ft ^Tfafafa? 
**\ 4TO offal ?f? fa i ^ *rfw 
fe*r?v 'sjfafaf fofa? ah toI *eto <*m 
fW, fas 4$ # <sfa?fa faCTO? «tffa »wr 
nfaf^f *ii® ntc? cf, 4* toto? wt 
foft <»fa?fa TO? TOftf? W 
*s ft i ?»it TOJ c?faf»fa ^faffa 
to cto wfj cTO* TO*fl to, 
ys?tf 'TOs^ fe’ffft? to, <w 'Sfn? 
5tfipri« to 4?% ^t? «rw«Tt?¥ 's 

facapsi sjfwts ^ow ?cfl l 


i ^ 



isnof «wfa»w TO TOtfa *tfa?TO? to jvatcjt &f®wc»n c»ttc^?i 
vtlffa-jnc 1 ! fafa^s nfaTO’TOt *fiWi 

*n orfcffi »r^i to csfa nfatntn? to^ 

4$c* OSffal cTO? WS ft? i 




SSSS 

TOSt-fsfwrft cto &sf% 


s^fots jpf csts fastscss ^cs scscs $ 
fass—5r$s ^ stffasts ftfavii- 
nsfas stfast «rcw i fas csts csts 
cits, csss—sifarts ^t*« sss>t ?w cncsi 
wf? 'stcr^ cstots fafavn 'q fastscss *fsi 
^itffa^ scscsi srtcsfssi cstcss stil 
*m «ts tffacstcss fc*rts «ftssi w a?tfa i 
fas sfassHtcs s>ts tfcsfat sra *rs*i i 
tcstsi cstn *nt#'8 <mi <rtc& i <st cstn 
fasrscss *w * nsfa «ftfa$$ scscs set, 
fas sfasiVstcs ^tc?s srcstcss *tcs stst- 
fas's «tffcsfas«im tffasss scs ft?ts i 
tit sscss *its 4sf5 cstn sc* sc*isi i 
S^lfa feCS«RtS 4tSft3t5J tut csfa sststft- 
«C*t OKI facsfal I 4SSS sststs’t SCSS 
TO! SCSI <lftltl cm shl fa I stfas 
oftstfasts ss w fsfaw facs sts sstt 
fafan/t ciMww, sfacsts* csKtapts- 
css ftfs^sts scs fastscstcn stsncs sts i 
fafa sew, fawsfa <w srtvfcs >*••• 
csts >st cstcn starts scsfa»i I ^ors ski 
>* starts cstts s?I sctcs; *<K S?JS 
sts *T$SS1 ^t-Tt aff I 

scqsi sss sststfta ok 1 css, sss 

StStSSS! Wst SCS StCS I csftns *t#S1 

*fa m scs stcs <w scss s$ts scsit 
CSt^S TOT set I fas ssfascs SWt*l?» 
SISSl *WR SS03 ntSKI 3p3 S$JS CSfa 

strt stes si i <4fascs *css fagt sssts 

Wrtll 


»st cstess ftfa^si-'gsttffa ^renstss 
TO I stsscscss ssss^s. stes s*n SS 
tessetfattt switcstfs css cits cs 
m csfscs sts, c*rt **i ^si sstt sc* *t 
esters fifavn i sss sststst *itor, s<rc 
ftfavn-esar csfatt SC'S toii sc*ffl 
*$i* swtss sitfsi «rss tft^tess 
wftess scsit<4 csfa ssistsfacn oki 
fare ntes i tut cst%s css cscs cs af^ts 
*lsM fa^fs scs sts, si <jsi sssts arcs 
fafam-csvrjcsi.s^rtt w stsc^scs i 

tut «tscs >a«* Stw sfast^ts SKIltW 
fifestens SSI ^CSS SSI csc^ ntes I b 
»[SCS sfafScstess Br^f S*fjfa*f faSfssKcss 
nfsss^i ssrstes stesfasts stiffs cs^ 
tliWStctl JTSCStfa^tS *ft5S^ «ts^ts tflS^ 
^tsaf^ stfss fafavis sfaststs ss#tss 
sitfas SKnt^tJlS^S sc*istcst%css ffcfav 
*rfi fap fsc»R i stfas fafa«»sscss cssi 

aw s*f N fa^ fa’SfastffiCSS ssstit ®t: fa. 
fa. car. stents schists fafa^Jjl 
jfKC^ scses^ cs, «st csts-fafa^sti 5 TSS 
sc« SCS cst^s css cscs cs nfasts sis 
sst 9 ! fa^fs scs StCS, si ^ sssts STS^I 

SSC^t SCS— tills 4StV sifsssi fafa 

orescss, sfacstcttfas c^tts w attest- 
ettfas «IJtsl8s tsWrS-R tflt CSfa-fafa^tS 
^st sttsst SCS stes I scs scs fasfss- 
9tcs esttes ®tcss afS CW facs SCS I 
scstmsfsstl »|S 1 fafacs fessis faw 

I • * i .' f (• \ i * * l — '' • V <* .' * • I , # 



fit** fawt* 




[ , i< TOJ1 


*1 wtfa ^frrtw ^rnft 5 ^ TO?. 
*TO TO ft? fe?MTO CP ?08 CTW =111 
TOM cwtflhr or? or:? tow »n:w 
TOtoi w»i * tawjttttt ?to 
▼ot ?cwr ?t*r it? cnor ?*c?opi fafif? 
?TO ?f i or?fcr t=r:*?TO iwi 
?t*r *t:v *to? TOtft? *?ro fro 
*t:? i TO ?jt?:fri> fi ?jt?l5? TO ft:®* 
to orTO ?:? *ww ?t*h 

*<o*r? npi for ^rtc^F i fft?t:TO?i> ft:?® 
?TO mv ?oiTOffthr 3cv TOPhr to® 
it?«rt$ ?i i 

TOnor ?:TO:ft’t TOtCt?:? c?«ri 
ftor:?, <1 to TO*ift?tf oft? TO *nr ?tf?? 
TOftT-fi?? cftm^:?? ?t?t:TO to TO 
•W ®TO («W ?TO I <«$ *»Mt?t?J ^T®^® 
TO^rtf®? fev«? TOt® ft*pi nfiwtoi $??- 
*ra ^ , «r«t»c»T TOtTO to?i ?orc <w 
fTOMtft ftfaTOl? ^ CftTO ftf?VT1- 

n?f® to:? ft?i or i to®, pt*rt=r, 
fafanft? to qtf?? ^wti c?:? to? «w 
?tro ?w?toitpr? lB?i fTOTO? ®*rtvrc=r 

C«fft® ff | J|?t$1 ^ttTOTO 51? CTO?t?t 
C®f? ?V?1 TO «fTO Sfftfrfa CTO" 
ftf?«>TO TOTtV f? TOPTStt? ® fc???*l 
$ ?«»I CTO1 ??1 ff I <i|| ^fftlffo 
to c?oft ®ft:TO® ?tf?? offatftTO 
ftTO $fcfto?f ?? ®r ffcf?^?? 

?? ftor «ts f?ft? s ? TOTO TOtoi 
« f?w ?"t*i 4:?f?:*H ®tor*l m* 
ft:?? ®t: f?ftn„?i Toot <«oft ?to 

ftf?VT? to? to TOi ?ft?or 

TO?oni cfi c?tTO ?to*i? effort 
? t??t®toi ^ c*tw? ffeftvn ?tt® t^wrw 
TO *ttor, *t* tou ?ora to foopTOl 


ftfavr?*^:? ’tftsft? ftfaro-TO® ?■»£? 

C§ft< C«R I 

®t: or^rt^or f?f?^TO? 

?*ll5 ?*r TO ?W fW « ^?4tC5T 
?Jtf? ftnr nc?^*n « *rttwTOi TOTOI 
*rrf?pi?, *ft«ut*» wftprt?, 
c^tfn«, ?t«i? wftro 
TOt? ?t«rt9 sw»nrtwrt? ^t?i 

^cscf^r i f5fiF^TO?i« $tro ’tot 

j j?c?tPr«i ?c«c?5f i ftifi 
TO W ®t: ffPW’l'8 *t? C5^t? 

TO«i-fcfa«^t? to »?¥ *ref« 
?c^? i n?f« «(5$ TO?i 
®t: f?Pm «f:?W ^ICTO^. ^ » 81 JJtPI 

?TOTO, J TtC ? l « Ftftl, 

«tTO C?C5F ?Jtf^*I1 «W 'BfTO C*fO^? 
??t?'NTNtp»i to?i >r"^ 

TO TO?U?t%? C?? C«tt* 3fn « ^WTC^J- 
*U^ ftppro 5pt5*i « «i< c’q f?, p 
TOvrtw *rd?TO? iR<r*r*J « fenqf? 
^n:^5 cncaf? i *to c?c?? ^ 

TOt? fe«tTO ’rs^ ?or:? i toto 

?or:? i n?f®f3 
V5 ’Tf^s i ^itft 5?orl ?to 

ntft, cstt ?f? ’nitorf’r^ m f? TO^t TO 
TO ?1 TO* c?t? c?t*T ?1 ?TO, ^or 
TO?t:*t% TO TOjt* fior ft 3 rTOt:»i 
f6f?^-mf^:i5 c»r ?t:?; 
«r<tfK citt? or:? f% *rfii*rh ?w * vs 
«r?t? »i?m «rortTO. p ftf*n 
?or ^r:«r*TO? TO tow ^ *rfinrW % ^ 
to ort%:? or«Tf^ fon <?t oift’nr 
«TTO f?f%vn i ^0® ^t"5^ TOfl 
TO i 

ftfro? fM%vrwi1 'St cwtTO ftftvri- 



**** J 4*1* 

*rcf® to 4ftl ’rrfe cmt to?i cvrro <rt?'#trw to* to 4ft ® 
q?t*rrftTOr c?«n cm ? f&froft to* to cro to^ ?t®t*t4 *?i TO, 

fcnro 4 to& ^ftfr® ftftviCTi wii ffpr ^f-ifa® ffcfVTO? 4 $ter 

?®ft* 4$ TOft? TOfr ifai *npTO »n-c^ar cTOii <n?ftr TOftfti to 

?ffli ^ cfltn fiwr wm to to nTOrffcfavrftfcnro TOri« ^i 


dfcwspra ?«.*lf% ^c4 s^j a^m 


»T>5lf® TO? ?TO? TOT cafJtf®ft®ft 
« ?TOfttf®TOM cro c? *pf fro?? 
4«ftf® TOc*. ®f? to 4mto? &vrf4 
TOc^ wn*(< ^ ®?x ^Ct® 

ptl I *ft ®C«fT? fTOW CTO—fTO?®: 
fcron 4t? <jffti^fw ?*n 4?far? 
c«rf?® « c’T^rt 5 ? cto 4f®?fa® c?®t?- 
®?t?? 4?flTO cm to tot? 
?t?*r c?, rf * ®t? aft-feWM 

*!> w« 4?ft C$ft 4?? 4f?Mft TO I 
<?l 4fo?tl5 4WT®^E® c?ft 4? 
4f®-®t??t? (^toctoi) frotroft® 

?frTO TO ^ TO TO M I 

4fttwr «t pftaw c? ffttro? 
44%?, ®t? To 44®: >• CTO “f® 
c^tfS m? I 44t¥ ifttTO? 44 
ffttTO® 44??® 4^4 4$4 ®t??t? ?fe 

to— 4t*[?i fenftt4«fa to to 4t?t 
?4c® nftTs to i cro »rtchn ®t??t? 

TOJ-C??tE4 ®tntf toi *w 
foftr, PfttC? ?t$c5TO4 44??® ftftltt? 
<w ftflnt? cro4fte 4tfP| *ftttf ?mt4f?® 
TO I MCK? ®t?^ c®4fipr *ftt«fofa? 
§«? m c^tfs c?tfr f®fa ®t*rft « 

4F« *tc*N ifttTO <44? ?Jttt? ?fa® 
ntr* rot* 4*rftnt4i ?i 4f®-®t??t? 

frotwni to i 


c4Jtf®f?wft4? ®ftt? c?*fro ‘c^t®T 
w\ if, c *ft m TO¥1, cwftw CTO 

croft to tfft»rftftTOn ^®j® §to 
ftft’^NTOwr 'ed, ®tc?a m 
*hU TO1 ^c^il ®t*f 

« Stn fftia?fsi® ftffftl | o«| ftrfftdi 

to -nfifttn «nt^ti n?t< ^ 
®hito c^t®tf5 

vrw ‘c®ftt<&ft’-« nfihftr 

mi ®ft*m to ^ f5r:nfil® 

»tJt^r *r?t< cur *fti to ^fnc'o nft*r® 
m i c®^% *f?t< *H m ^nftotvft 
^nptSCft TO—??PCM 

<rw i ifttro ro ^*fft- 

csri®ft frofti ^ci ^t*r cto 4ft «•• 
TO 4tPT i 

<s$ 4 4C*fftRf*ft ftcvi- 

flCft TO ’art^tdtn 

esc? ?tfi ^t^c^rtc^tn %$- 
c^ nfartt*! mi & 
4toftfrtl*ft 4tC*ffiPF 4ft TO? 

^t? ’r^ ftro ^4 ?t?i c^ftiwii 
4tWtCT? TO? 1®-c?tf8 TO 4tc*f C? 'Ol 
mc*i? f?cTpfti *ttof, m c?c? ftro 
CTO ftftCf c^ktcsil 4tw—^aftt^ro 4ft 

t? c? nft?ftft? f^r^^Rtc’r n^®, 
ro cm? 4faRtiS cnci 8 * cm «n®» 



c*tls ff* «(tm i or<n f tc*f, <sffrt$«rf 
unr-TOfi *r «r rtf cto *& tow cf fevtfa'a, 
TO« TOtw fff TO 8« *p® wtiB 
ni i 

TOw ItTOfi fe^tfawf ffcff to 
pft fc*i, ^ftfff 'e ^c<fa fcTOtcff 
ofrf»w ffttfaftf ffcff vfffrtf *rM ftf 
«rtw i «rtffc « <srs®fff m to «rtTO 
ff-6f cTO <w TOftf to <flf s ptI «<ppf 
«r^FvtiSv fftroi tow *flf 'ffo-TOTO 
ftpftfi i 

ml f JtftfiBw ftfro wfi ff 
ffTO f* cfc* wtft <w f^ftcf 
fiqjl ^ft^c»itcfetc*ni «raflfof to i cw, 
fcjtftftf-***—cfli fai>1-TOf to ftfi- 
*. «-uq frttiffo tow; frfatftf tf-> • i— 
cffci *r?fn^trt cfWr-^-4 TOto TOi 
TOftfef-^*—cffci TO*I3 tow ot- 
na-uq i csr^tf^r^ tow cf, «tf\ fftctff ffcr 
TO TOl^Cf f^f ftf -«ftftf— <f| $fcf f 

tot ffcff fmtf ton *• cfw «• wtlB 
fff i TOtrtf pfafTOf ffcff $*TO 
«ffci «rtqp* fjtftf—fwnw 

TOtrtf itftfWf mm $fftf wi 
! 

^rtlprtftttaftf TOj^lSf 
cto <f| cf fff orfi cff, pt^tof 
TO fa* fff fcf f w mi ftf =n i 

TO-TOTO facTOrtf to cf *rftro 
frawr (If fjft «ons) f$ ff, ^1 ffht» 
cTOf fro fTtf 'Q ffcrfrTO qft- 
*ntf *rfii* to i <*>l ff rtf frortfi toto 

TOflfaWtwl fftw PTtftf TOtfTO i 

prl ftpftirtf cf ff TOftfaf 


fawf*r 

cron tow, f * M ffcff fjfftcf ftftftftf 
vrw pt ff TOfttfsar fffro ct fi ftc*f— 
tffttfiwtf feftftf-ftt«ff 4^(6 cffar ctoI 

fJtfttf fftff CTOrt* >• CTO *• froi- 
tffetf cfpr ftl 5 pi i *1 charts ffcfptfrtf 
to ^ cf^tf-^fT ffsffrtf <4ff3 ff nffF- 
ntft ^f i 'stf ftlor «f¥ ^Pr-ftfJCff 

Wffff I Cf 'SfCff TO fstrtff 

feU, cffiffl «trtf fwff« f'CfCf ^fs ^1 
ftlcff ^fff*i fttfcf f ff rtf fc«r f 
TOW I 

ffst^5 ^tfrtfwtcff ff®tf nfffrtf 
cfntf«s*ift^ff9i tfftfiS^df ftfffrof 

TOfPFfl <jff-ftwff fCfJ 
<tfff* fkftif ^tf’Ftcw (frtfS's 
fctf cf^tf )-fi fcf to— 

'ftffftf TOWf I <« «{<—'®rr«-^tf«Ftf 
ffcfptf 4 ! to fJtf « ^Pi’Ffff ^ffffrtf ^ncf 
«rro ftTO to 4fs ffftf^tcf cf to 
^ TO, TOl TO TOTO ^ ff l Cf I 
for ff"«l «tf^i « «sfc^f-§ftftf TO^ 
cf\ft¥ *rftTO's ^ ff i «rff flw «l 
fkftfif TOfH-croePr ftc^ ffTOf fc«r 
ffiff® to (TO cw) i TOff *rtf*rf^f 
to toi *t f*ff cro tffSff to to 
TfftfTOf «rffTO ftfTOf ff j 

ffCf ftf i 

»fff TOTO ftffro ffiTOf^ 
<WffW 'ff’S «ftTf «rf« TO TOfTO 
wi cffl ftf fi i faf cf ! TO-fnr w ftfrrt 
«twf TOrcff «rfti ft'efi cf cf i <«ff 
^ficTOTOfll «fff cfTOjS ffr® *rtfir 
cf, pAfwnr fcifTOf «rtfff¥ 'ff^t&i 
t^fif ftf i 



mfa*!, >»«*«] 




*® j»iTO tow '9i*i? *<n c* ai wtc*r i 

to ^ TOrtTO TOn 
to?i *TOt few to <rtOT ?® v tot? 
fJlWW *«n i 

TOTO TO* *ssfto 

?mt? *?i w to *rtw, to to?*ti 

5TO 

TOw 'srstf® TOfipfc—*tto* %t 
fe*iTO* «to w-totw? ?*r?i 
<aTOt ^fB-t *® jtot? to*i wMtat ^ c<®»i 
fcvito* to? w c^tc^to TO- 
?t^tiB nfirorci *?ot i - *f® v ?to 4$ 
wto? TOTOt* fw J*n 3 ta 
TO*I TOW. ?1 <$? to to 

jjjijTO ?c*i »ttoi tot? to tow i =*t*n 
??C*I? TO*1 tfalWT OT1 CTO, CW— 
c?*tf? TOwfttfi TOfeft'sto to 
TOtot% *jtT? «Nto 
*TO taqsrhs ’ito^ l 49to ?j?to? 
wars awt: «TTO »ite to* I 

?toto to CTO ?f©Jq^t? to«i 
4???TO? TOf®* TO? 08*1 I <4 TO1 ?5 
?to? toTO TOto’to? faTOto^fa? 
^jgq toi, to tot to**^ foTO 
^itto 5 ^ c^TOt? ?s£to i 49f?i to 
TOtto «n*t* TOto*t TO®to to 
v, to to cw to to »w TOtto 
ffcfetto-ifa TO to i 

toitv *rrtto <w totto? 
ifow *f?to TOTOiM to wta 
i*r enr, to »«t wt? TOTO tow 
Oft w.faTO TOn cTOttto 4?? 
»w cw\ *tii TOftc? Toot. TO 


totto-^rfs 5 jp^wca $t?1 wl TO05 
ctoot i $t w a^*r toAfi TOTOtiBro 
<w to 5TO i 

feto to:? TOt?TOtc? ’tto ?® s f*iTO 
toto "tto-TOTO’t catOT wtar **? 
TO TO ??C®1, fff <£$ «fTO TO ?W 
??? q*u« to$ aero i ^ffrtoto 

^i?j TOi totto 4, f® <4?^ i 
totto-<ij-? TO TO1 3 Tt?t?‘fTO? ^i^T, 
^tc^? «to, W C5tc?? ?tfi| 

to i 

toifN^-f® wi totto-4? 

^4 ^>11 « TO?to c*i^tc?f- 

fou— ?t® « ftc«? ito to« 

i 

totftto-? 9^ im* ^it^j9?*l*i 
-ltiftto ^? e rtot? ajHtc? w >if?ts*r«tc? 

w, to?«: c?^? c?tTO 3Ftf% i? ?f??t? 

?jtntc? i 

^ c®w totto? ^fir ?^TO ?w 
*rro?^ artai i 4? feTOtcsr? 
5jfij 'eicn^to ftf® ?c?c^ i 

>i? feTOfpr? tot «itci «itotTO 
TOtonj«j, «»»t» 

(Esters) ® TO?tf®a I 

4 $ TOitffa ?c»i *pr*i 
i cTO?? ?1 ftTO 

T*»tc^« 4«to ^t«r wflhr i ??a* ?tto 

c? *tTO? ^^c?tcn? to*i Vi, 

®1 4«f*i >rr?NJ to ; TOt^fB- 

ot TO orfn 's c^fit crt^ totcn? 
to to i 

to« fcnto ^? 



TO * faTO 


*i:ij i ¥® s f*i®t? to*i ?TOtc»r« 

*?i to TO <w ®i cite** *ff® w 
*?:® TOWi to i c?W ftTOir? ferom 
<« ?w toIi $»® **5®i wTO® ®? 
®?&i w frt i 

fenTO crofro w TOWr^twi 
*w%? 1 *tjN w®f? wffrfl. ®t?® «w 
'of-nrt^'fl^fS w vw <w ®jr fa, fefecTOni 
Jrftar®? TO-oft:®* ? nn 1 <*fe *if?:TO:® 
TOfW TO f?TO ¥®j*i®t:?? fJIJ 
«wfm*fa 1 

?© s ft®t? to:*i? stfan fa*?rffi to:? 1 
TOfjRfrl cTOTOt? CTO WjPlTO TO«l 
TO?^ to sfoffa wft* to< 'e 
wtfaTOW, fn«Fttt? « ctWi ?fa?fa * 
jft-fetfew, ®:®? ® cTOWlp ?vffi * cTOfa 1 


[ >n nf toji 

??fipWW C®C*R fevp fWl *® s TO I 
aft w % TO nwn TO awrofew ®rt&- 
•ltffe* aw *rf^F*i anti wTOWci 1 
to? ffe*i TOTO w toii TOntft cto 
TO Jim *Wll W«TJ cTO cTO fiw 
wffe w:«r ?t®:® ntor <w 
wt:? ^*13 *®toii fro? toji ?:® 
ntA >•,•••»••• 1 aft ffewft toi? fe*r? 
c«m a?h 1 ?? ?to? ian wtaw ?? 
®®fa? fen? 1 4^13 to ?? ^ 

TO TO ?TO? JT5 W fTO TO* am 
a|? *®Jl TO TO? !•• ntfe* ( 8* 
fawwrrw) n<to 1 

*:®? c®n am* ®t? fentwfli? ?jtn*®? 
?j??t? n-TO awn* toi ?*? to?h 
*n:? i 


sac^rtfF flJipfa ewft 


entfrofc ?tPw Jit® ??? TOn ?ft®tcn 
*fa*r fcntf? ctoi *:? fin?tnt:* wt* 
*:? froftni Tow? aiTO?TOt? aft 
TOl TOR fewW 1 

fltPlTrt W ff®Jl C«AA?r 5rt 
Jitn TO W ?f®Jl 

^f«w 1 mf^Ji ^fn^m-fji to 
>rt?tmj^ TOf^ii 

^J ftn ►• jj& w 
Atfe fi»i <*> ^t«rtw *rtfc'« 

TO ^ c*t^ *tftro ffin ^*r- 

<st^|3fl '«®f5T fi«i «•> <«f3 % 

Jimi jnntf®c® ®f® 4^15 PtPntoi * 1 ® 1 

TOfc-fi*tCT* C^C® TO*lf?l^1 fnfiA 
«rtci, *ft«*ii ®<R toc=f^ cTOl 
VIARI ®^^ Jltf^Jl frit ftjTO TO 

ftfw $* TcufU ®«iH'«m e t 


few? TOCTO TOP fejRfatC-r CW ®?tf 
«fl| TOTI TO^TO to C’tCfel TOf® 

to Jftt^m fe’t'Fr^fe? TO 

TO «a®fe fewTOMl 1 

fen^c?^ wntf® TOi ^ TO 
CTO W *fRTO 

nt^cTOi to TO «<ife wm 
TO <4*18 ?faro fe*r<W ’T® ^hlTOi 
5ar«jti* TO ®W TO^® 
TOiflFll 4fhW ?t®1 TO 

Jit® ®i 1 TOw few?? w?^fap? TOtffe? 

>rtTOT ^ ®«lJJi?itrJi? TOW TOW 

dfTOW ®iRtcf Top TO:? TOw 

*?:® kto 1 wwwar? wf® j$? wt? 

wtfVw fenar? TOW 1 ^fmfirjpt? TOfe- 
ftwtwi fewf®$ ®i w? to 1 
wi? dWt? TO ?tfV? few?ft a 




«<Rm, ] 

*t*rfc* TOtFr F'eiR TO c«tfra 

FUtf, S»t? >Vlr ^ <l|** *R* 

fc’WF’TF n*Tt*f *t*&{5* *5* » 

*• Ft*rt* ntfra i TO TOtfc* cr* 

nTOF TO fcntfFffa **pt ** fw* 
k i'® nt^s i 

TOttF Tffet< TOtfotTO* -t%nt^ 
to^RTO* c«trot$ *rttTOt* *toi 
to *t*tfr* *rtFU*R w*rto tot 
*F*j*tFt FFtFRiTt* TO c4*t*r* nffl^iRi 
*r*i Ftit* i ^ Rf*fc FFt* wrontf TO 
TOt* «tjwR fair* TOtowj 

*1 F^ to * «tfiw TO ^*®**i 
« ?R*tre sar^fc to# wrjtft «m 
ftwr '■rfat* TO* Tt*tl i 

«rttTf*Tt* «ft^hr f**R f*®t* « 
FFtTRf TO ^tRtltF* c*, n^5 

*«rt cranrHft c*s»t* TO*fe*fRvhf 
TO# ’Tt^f fW* wttnRrf&ar ’jRftro 
c«r**i *t*n i sar*ffr tto, *1 *$* w 
®1 *<®*tR w Rtb to fajtfr wu 
$ to ffaisr fenTO* TOt*! TOtF* cs&i 
*»itFi <ift to 4*< 4* «rtt»f TO 
c**tt** FtFttFT ijftw '"rttTOfsar c*tT 

tot F*. TO* fc*rfir*t*f «rtTO?^ fto i 
«jt*t* *t«itiT, 4* fcnfTOT ntTO « 
*$* f**1 to i ^ to «rttTOfttaf* 
TOW nTOtwi 'e ®<fj TOtF* fc*tt*$ 
f*f c*«t* c«t*t*l* toi Rriti fa* Ft* i 
«rfa> ntafc C*tf*©t* c**r CFt*fc c*c* cwrt* 
nTO* c-i* fenarFft c«r*tn* nf%^w=n 
fti Ft*tr i <®t* «i R<S* **tf, «rt*Ff«*i 
<4*< *rfiv f**t** fen* i 

TO* fenRsttn* nh TO# toi- 
toi R*nt** *tzw a* t* nTO* n* 
Tttfe*t* TO «w C5a« wrw <4^ 
TO i «w*r 


»» 

sTtciiti wt^hr fftw ^ mm 
on Rt^ c«tR^ i whR vror 
tR nR^tTO '•rfcnt^fwi Jtfi 
fICTI *M C^ TO TfUtfR 

c«rf?® c»R to fcw c^rc^F wrtf® 
’rR^s «rt'(t , J TO* fc*r* ^c* ®tTOl 

i »rw TOtw* wrtRra >rt^tc^rr 
itpr* ^*ff*®tc»r* * «* >R*ti »w«i 

T**^ Wtft W i yR*t^ 

c^rf*'® *:* i 

»<i to *TO:*r «m few 
c«r*cf* n* TOf**!* ««t nc<( «if»mr *t*t* 
WZ9 Vt'V’lftftl *C^5 WFI «t* 

*rt«rt**i Pm « hwtR? Pm-®j*^i 
’jwi # ,f¥ *i Pm to « 

TO*rNt*n^ ^ **c*t* ^tc^r «nni 
R ^ * FFtotTOaFta nf*F«*i *fnt*t*i 
Ft* Rf *i— c»t f**t* ?P«faTO n^i- 
t»ltFFl *f*t^ FtFtF I 

'OFFtw f*«t»itF* •ffiapt** nf**^* <«*• 
Ft*ft* Ft*rt* R»hnt* «tff *tf** c»r% 
c«ttF^ wrtar ^?^^t** to *t*i «r*^r 
^5t^ Ft*tF I <*$ fetTOTF TO *5* 
TO *F FtFtFl *F- 

f*®tt**CTO ^1*’ f-IF « *T*JTftFF 
«ni*rtf f*ati» nf**^* i ^?*tt§* FFtFtn 
TOtV f-ttw ^tSr «•••• =f**t*\ RfFF 
*t*tF w Pru fry* *t*tF 

f*n TO*« c*^l i *f to ^ toPi 

TO fcstf*^ Ft*tF I 

4F ^FtF, FFfaH tj-RTO Rtf 
TOti « >rWRr¥ f**^*i 

Wtfct< *CFt^* «Ttt*ItF^)5l *FtFt“f*tait* 
^af»rR* *f*^ *T3f ^ft’ifR® to R, 
TO *ft*^ ^Ff* c**1 ’jR^t^s 
C* TO 'It* «*▼ WFt^* CStFfFtC* TO 
c*fkro. ft*ti i 



CTO 


C5®t5 455 BR5t5t5m wj 4*fci 
fart? *ff5fc® 5ftI *t5 sfai 

*rtoR«i >ftfat5tC55 ®rt^ ®ftre5 5*ftt® 
TOs C5$t5 ®t*K55 nfiwi *t€fa ro 
*f? c<rt* «®t? ^t»if3 «i*rfiif5® <tt*5t5 *51 
55I fa® C5®t5 fa, 45 *faf fa 45^ 
fa^tC5 45 5J53f5 *C5 5tt*, C5 
nf5*t5 «fMHi «ft «w c*ire*5$ <rt*i 5®* i 
C*5 5(1, C5$tC55 3&t5 «{5 5Tt*t* 5(5, "®tSt®1 
45 5J5*f5 C*5* 4ff5?t«5l fa«tC*t5 Jtfdfa 
*fat5* fa*! I fa® 5^5tC5 fa^ft S*lt&*!, 
fa?? 4 ) * fa5tt55 nfafaft *l*T 5t55t5 
5jNtC5 C5®tC55 5J5*t5 aftaf fars|5 5C* 

C5«r BRfar? ®w fecks i mm 

fa*t5 55fC5^ fa^ft C5®t5 ®tnC55 *fa 

3F®nfac"® 4fac? sc*its i 

5?{35 5ft*?*) «ftC5 *C5facsi5 #5 
fa®t5*fal I $t5l 45 5ft faC?faC»15 C5ffe® 
CTtiVR '«fit'S ; fa® 4$ 5ft *iC5:*5$ 

*5J*t<0 ^5 fa I 5tf*5 faat^5l 45 

5ft Cm C5®t5 I 4^1 5ft I ^51 

•ft? SC*1—Radio Direction and Range. 

C5$t5 5t«H 455 45pfa C5^at5 5?, 5t5 
5ftftl fat? *rt*fW C*t5 fac*(5 5®5 
"®5fafa « ®fa fc®Ttfa ®Ff5l 5t5 I C5®t5 5C?5 

JfftftW fa5t5C*C5 WJ *51 OT *i ®ts 

Wt5 ®"*tC^ 51551 *51 ^C5f—4^ **fal 
frost*!** 3?t5re *ftC55 51, ?fa fafa 
BltW C5C* Bft5C^5 51 *tft?5 C5, fafa C*t5 
(5®t5 5C?5 4*Tf*t5 5ftJ 4PT *TC®CS5 I 


C5®t5C* «f5t5^J $f5 «ftft5 ®N *51 

«ws—(>) «rt Wt1 (^) c’Tc^tff i 

PTCTOtft C5®tC5 fa® 4* 5t* «tm5 * 
<5ft*l *51 5t5 51 I 4C*Caf f5555®5 ( fa5t5 ) 
®SHtft®1 55*[5 *5 ; «ftft C5®t5 &15 

c5c*?i «rm5 *5i ?C5, fro c**tc* ®i 

*[Cfa 3C5 45<> fasfft C5C* ®t5 "®5fafa 
5T*3Ft® ^51 tfa *5C*l fa? 5C? ®1 

C5®t5 C^55 *5C5 I fa® C5®t5 

5C? $1 *f®t 4* 5C* ^5 5tC* I ®fa 
C5^«faC* §Jt^f5fafa^ C5^ 5*11 
| 4t <Slfa5tft C5^ ^1515 ^-5*C55 
"sitCS ; 551—(*) 5t5fac*W (Surveillance) 
* (5) fafa-t5 BJJttfiftS *l^t® C5®t5 

(Precision Approach Control Radar) I 
5t5facW C55tC55 *t^ «f5t5"5S ®tl 
3 ft?t5t5 5C5I C*t5 f55t5 4C* 5®t*l ®t5 
"®5®t5 ?1*J *51, "3t5 5faC55 45^ 5fafaf? 
faW *51 I 4^ *t^t? C5®tC55 

4®t*i 5(5 C55t 5® se5 5tC* I c*w- 
fartre^fi c*taT5 s^fae* >•• c5t* »• 
5tl*l 55® «lt*tC5 C*t5 fa5t5 4C5^ 4^ 
5C? ®1 551 5C® I ^C5 4^ 5C? ft* C*fa 
Bft?5t5 §5C5 fa5t5f3 5C5CS, ®1 5f5l 

C5C5* 5ft* *^5 ^ fat? f55t5|B ftt® 
5tl% ®1 fa*5 4 l *51 5t5 51 I affat® ^fa^W 
*C5 C*t5 53F5*^5 fait* C5155 45t*t5 
5C5J 4C55 *t5rS fa 51, *| 4^ 55Pf®<Wft5 
5Se®r 551 5t5 45^ 45 45t*1 5Jfat* S*5t5 

4 *te«t ^fa5t® J - ’rfafa* fa*ftn, 

. * . - ^ ^ /j i j • . , , , #* / * 



jqfsf?l, ^4s4 ] CWl? ■ 


to* to fto to* *1 
C*®tCTO *JTOt* *jt*t* I toC® ’j'eif® C* 
«to TOtft to*ft*l cto ®t ml 

toftoW CS^tiJ I 

tocto tq «®t* tots*®: 
«rcfato frot* nfitTO* ftto^ * 1 * 3 ® m i 
cmm, tout's*!* cTOrt* fto 

c^t^r apwl itfrto c**:® to m, carton 
ml C*®t<T to? fTOtto qjlifc® ntfto 
toi® tofaJ w® *rtn i ft®tc* c*®t:« 

to to*, (7\ ftto «fC®ICn| ft§li 
toft* tofi tots c*^*q toi nf®tfs* i 
firw*M « wr* totos c* c>f^fB *js$® 
w, cqli 3jJt*T-fsftf®‘ o tl i m**ta 
sf^i toqto** ns to* fsto* «tf®i® to 
ftis tosts * 19 ®w#l tos ft:® to ms*, 
cql n:*®-®sw ft:s mwl ®:s n:ss 
«rwwi5 *si to to* i ml sis^l *®*ll 
srfls nfts *®|5:qi sft nfta »rc?®- 
®s* to i\ ton, ®t|:q ^*:® its Jr 
mqt*t* WJ C*t* ftto c*i|; *fs«l 

cto® ®S* 4f®3® 3*tS S® C*TS ftf %W 

m cn:s c**q mfn:s to mqt*ts *tl:s 
&:q cto i 

CStoSS *^t*f®S toJ s?fBq®1 to? I 
c*s =ri cstoss *t:®r mrftjB *?:* s:s:? 
TRffo* towffrr toSto* *I*WI 
n*f®i cs®ts s:ss to ?:qi Jr Sit»r- 
ftftft* oft i ml to esc* sttfi tos 
to ®1 m*|5 tosfatotCSS TOT to C*fkl 
st* 4tow i mfs:sq c^c 3 ? toqt*-®s:*s 
si's Jr *t^ pi stq froths to i . 
fsto* «rf®i® to cnl w ftcs ton 
tort* Jr «ntow i tonft*tsttss tot to 
'Si tots $rt*i-f*fnf®N c*rcfr c^kf 


ute «it?r -4^15 «nt*ifir¥rttn i 
«iw» ^ii? «**lf ^Jtwt® 
aftnr sit^tonr fe*fw i <«| 

csfc*r totr^v «Pto, ’tto’f 
«ffa ^9^1 4}?f^ c^«t tot 1 *rw 

^f^«ii w *i i 

CA®to «rirhr^i^tw, ton 
fa rtwl ^5!f ! ® ot i w c^r w 
^Mst**t* c^caf cfl®f« c»r wcnr 

®t?c® V5 ^ fa ’ftin ii i fti 
® 3 je ®f^c^s cB®rt njn^ttnn ^mtw^lwi 
«1 ntn i\ i c®l 

fa '«ifcq^ «®twa wfw nr^rn, 
ftn ^i^to ftsit^ nfi^^w cq'c® 
njn^tn ®t?rB ^ m I crot* 
ftm «rci vrt^s >pwt« 

ftsiN ^ftR^sr cn ? 1 ®t 

snatch® tot 
>ito ^5^5 iwrtoJrt'« ^f^J ®|t5t^ i 
to^ftnt rttn tot ftoit qi«r tot 
cw ?z* frw to:® fcifa 

ww cn^trnn mtft® ?wmi i 
n®ft tor (Tfcn c^ttoJS 

^jl v f^®tc ? il ^c«f c*r qsr to 
toftro ® ^qjt'o 

«t? oti ^rfsrtoto 

cm froft *fto^ iaF frofr*r<- 
c^^:«f?i c??q fl®tcro «mrto n— 
ft^t*r, nto «t?ftf Bqt5:q?r ^t:ar cwtnw 

?jtoi nor i to- 

< 

st'Qiii ft®tpm <rnt«R c®i toil, totn 
toit«i ^titcn c^c® ®*f s qt<f CTtol? 

iw castas totwi 
cn«n toir, ®to «to totwto- 
»toto awi kPk ii i c?i ii, 



Wt*f « 




*%<>* 


CTOtCM 3mi ifrPlfc C«C$' 5CTO I |n*1JN?, 
>15 C33>k33 

’enfart to Sirs 

crit to *1 i fan *it*rtOTi ^fafas 

*rfaf«*tS C*®t* TO? faTO 4?to5 
>ltftnj ?TO I 

4^ c*®fa *tTO* toi jfatupfan 
4?|B ?t®? 5f*®f to >TO i $qfo*rt®, «tts 
CTO* 'TOtn fa* aysft 

C*ft fafa cstTO $tfa fro otro* 


«i5|TO*r ?ac® *rtw, fti c**tiw 
c-jr^c? «fai $rf? fac^® *rt*c* 
sn i c*®t* fTOFro ^fetw* TO?«rtft 

faBTOl TO fa^S CTOCI *>11 *t* I 

fa"t *5 f*TO* TOT C*®t* 

*ra fiftfc ^tw* *rfo?HPt i fast^fa 
4* *f*TO TOW fa"f ‘‘l^st'ft* *t5*T« I 
c*®tc« *t«*tf™i om*i to 

TO, c*®t* ^ i 



C’&TO* 3 Tt*ft?f*l p i 




scttc cw*Ht«r 


*ftft*l, ftf*S ^fc*l =!t^1 

a?* frsj-Tftfta ’fa nt«*l 5ft i *f t?ft, 
aftnfl, awfc?*j, wrfa* Isjffta ’fa 
*isiftsa wO €rtw; *ct ’jatc'ft <ft*j- 
^t 5 !^ qwft 4taft* sc* ^fcs—*t*a 

W’fc* Ota* ^focsa c?ft *fftai 
Trt =n i ft* 4'ffi-w’ft* sfa* >r?"f *w»fa 
’rflw 4i*fft «ifac*a »i*fa nMi *ft, 
5fttaa t(*tc*l frwsftCT* *rc«r $*1*1 

**1 *rtai Otft’ttO sftCTtaft 

*®fl pi $0*1% nft 

ftsttf ^tl-Gca*! Ota* sftwtat* 
*fti5 45 * y 1 Oft 4ft nr rtw 

®ftCTtPTt* (Dinos- terrible, sauros- 
lizard) JfftJft fcvffa, 5ft *C*F TOS 

*fft*t I 

4i%-3fnc* ©tatatca* *ft-®ftwt- 
CJfft 3f?ft*r (Reptilia) C4%* Wg%l 
sft$1 <w ft* Ot® 1st* -sf^tl 

nft*i 5ft 1 lwtc« 
sftc^'tatft* **tal* sffttaT* (Fossil 
skeleton) >TC«F ft| pft*1 *tt v a*1 

f’tlt^l ^‘Jaft 4 ! 5t35 5fttC5T CT11 

fata-’rh, fnaftfo cnftft fcwtft 
jfipftn «ri^a 5ft®ft *car $ 

5ft*t*f*ft *ta! sftCTtaft CT Wltfl 1 
*1 ft*«r c«r%^ **, ®i *srO 45tft* 
S*—*tfl*ii Ota* "fata c*ift wi 

*rt»iw* ct ft fO <^51 5ft *ft! 

«r?ft *5—silwtaft »w* srfftre 


*rftta* ftftai 5tO® Oct *rt*CT* 
a?ftft c*tf& cstfe *vpi ^ctf I 4ft >» c^lfB 
«?tar ®ftwtPTta* ^tfttffa *iB*tft»l I 
sftwtPThre 4<ft 4tfl*1 *ft—§Sta* 

55C5S ^PfttCTl (Fossil) *i<11*ft* 0*1 
ftfttSC* mt «rtai $ 

ft»it*r?i ftft* *rcm ftft* **ra 
affttcn* ^%U *rft*i 5t* 1 ^ *\w 

ftftft* 45 n SpfttCTft §<1* fa's* 4f- 
®fftftS3f^ftl **v?fa «?)*£** 

^ftsfac* ft^fS ^c*r sftr *ft*ta*; *ft1— 
(i) ^5 (Palaeozoic Age)— 

Oi «ilft*f 4t%c«f* *ft 1 ?5 «r^slt^ir «• 

c^tf5 f?c^ ^ c*tfi»^5fi‘' 

1 *ufs »i^n O ’tfc® 1 

( * ) wspl^ft ^’f (Mesozoic Age)— 
Ol ’jJlW 4t^C?* ^ is c*tli» Oc* 

c^t{5 nfa ft** 1 

»i^n O ^15 ’tl^* 1 

(*) ^’f (Cenozoic Age)— 

Oi 41 *Hct* ^r ^ ’ c*ti5 
to ^ *rto Oi ft*^ 1 O «1§ 
^tc* 1 

^ 4t*H*l w 
ftftw ’T*t , ? 9 r *1 

^ftCTtC’TtCTa ^ 1 w 

4t%-*’fc*a ft 2 ! <af^ai 1 

c>it *1$ s’ft* *4?5 ai 

®ftCTtCTitCT* 55 ^*n y 1 ^ 5pft 



'S 

attotprtcw 

#rtf*»i i «3f §*r$*r $*i— 

(>) Jjrttfr? (Triassic Age ; Tri 
- three)—4$ §*1^51 fa«f1 fa®* 5 1 

$*rt wr cftlS wr i 

(*) (Jurassic Age ; Jura- 

niountain) afaffeWtCCT qpi *rtc® «HH 
I fct* «8 C*tfi> Wrt i 
(«) faFtfent’f (Cretacious Age- 
Creta - chalk)—4$fe*rtPrt PurtTC* 
i||j5« srrtta c^“fl i $srt w ^ c^t{5 ^vpi l 
*wj*W 1* ®ftntpfrt 
ftqji fc?tc*rt' c<ft=r 

*viw spirt® sift—cros *rt* ®tl- 
wtPlrt *p»lpf fag 311 

>•• wpi^d^it^g f-mfacs «ft« 's'rtH 
«rc-*taftwtfrt1 vftwtPiftw 
«ifatfw fas ^Ifa^rt ^firatii 5 ! i 

iit- catlSwHMrt*. 3?*r®fr- 

C3tPTtrt3l oq^C^fS^I 3t®rt ^rtsi 

f»fitrt i 'orsri’sr «rt%3ii fcgtwr ^ 
sin <ttrf® ^ ^Nc»tt*R 

®finn «rh ’irtfam i 4$ frtfrti 

starw w 3rtrt7*i ®t^PitP!tpre 
*tf—Pltfofajl 

l*r*l^—rtWHBl (Theropoda) 

PJtCTtrfBI (Sauropoda) 

•rt—^ftfafasi 

<5 lf*it ,J t1*f®1 (Ornithopoda) 

47 4*i5 *rt 4^ i§*r*rt ’I’^c# 
«itPrtwi aai i 

is*i*rt cwt*i®i—4^ i§n*rt 
attatwliM fevifa 351 «itfa 
®fawtPiftw 3rt g$»i fawtafaPw i 


fa®lt^ [ to d» *1^ 

^stfa*i l avwft* ®W 
awafta "iJhr *\*& csnirt *wtpft 
itsi ®rrt®, awrfSw srt^i '®rrtrt wi i 
47t^1 rt’i’Pt, V!W> &3®*» 

Tfaffll, , $ c ft®t®Pt fCW TO ®t^“ 

C^tE^tEiTC ^ 3^3tfa*l I ^fat* 'S 
«ra®w *it*far *tfapi* w to ®^~ 
4fi5 fan fa*i— 1 ®rtl $*i 

s’tofpitpra cst%fa5rt—(Hip 
bone) «ltff^'< ®T$Fn- 

c>lt?ic^ ^f5 *\\i (Order) ®t?T ^ 
^tC7; ^1— 

(0 siffott ©totpitsi ^ 

(Saurischia — Saur - Lizard, 
ischia=hip-bone)—4^ *t^ 

^^ncwitf art i 

(O 31 ^-r ®totc^rt ^i 
(Ornithischia ; — Ornithos- Bird)—4^ 

nd? ®i^:^tprtpra wtfiff 

art i 

^(5 to^{ 8 fcn*rd 

asi ^tw i rtrt at^PitPitOT 
c^rt^sfr CT'sfl ••— 

^•1^-tetPltfinl (Stagosuria) 

^Flftlt«ltPItfiwl (Ankylosauria) 
fTOC&HPnil (Ceretopsia) 


^twtfiart trtlrt^ ft^rrta 

>i^irt5 ^rt >i^f ifrtrtr 
i 4^ ^¥t?il5 m, fta«ft 
^tai i =frt 

cvefl 7^vrtf (Coelo-hollow, physis 



- bone) I ^ttfacqaf<W aff t5 *1*11 


fwfa'ftPrc final' <w aKqtqt «rt%i 
$*tt*ra cstatcq q®* atatcqi ft® atfwi 
«iifi «fiwtwfta ^atfq? <w 
ficfeqtq frnjiff a® a$ at^qtq^t ®ficat- 
cqttaa (feficacatcqtatq, awtcqtcqtatq 
l®rffi) fc^nf® ^tatfiq i *ficataftqtatq$ 

(Tyranosaurus) ®fitattqtattqa ataj 
®a*a fiq i afar® c*fc*t fc^tafi fiq aai 
Sjna ®ffrqf® I <a| *rsjt5tft. aftq|f, 


wfwftfrt qfiqw ®t$ttqtaftqa 
ar*tq|5 $ qai, «ir '& to i fntoaft’fi 
at^ac* afr® f®irttr®t*tq (Diplodocua) 
qata n fi® ®t*l *ta«re qa 1 at? <sa% 
qai cqar 'nwafei eta’ll aaq arfiai 
ntftota atq tota 'eara ®t*i>ftqtattqa *«r 
TB fcnapi fa i ®ca>tcqtatq, f®r?(ti®tftq 
(>a« *a fi®) aifiarfa aw alcq® ®aaa 
fiq ai i atai total ^qcotsft (wt^l 

ft® ?ft® tot tfatfr® *a) i 



arcfcfpitafT 


«iftota afitaa q*q 4 f f ?l?qa ^atai Itoatn 
<w ^ttafaasta at^aca afi® ^ttf i tol 
q*!ta 8» *jM>,tos®ta *• ajfc ^a* cFtafcq « 
*§t® «j si^jt ®Jtntcaa a® ®1^ ft® 
aitc* i *ii $5 ntsaa a® cafil i total 
®ficatiqtajfa a®Tl afiai toana«l 

as fa® i 

toq3 acatq®l —<^ tontfa atafi q$i- 
cqaq ^ftff®a ®ficatcqtcaa (arc^tPftafa. 
taftstftq l®Ttfi ) aw ftotfiq i caca$ 
festal ^iftota an, cqta$ qaliaa ®taqtaj 
aafta atfiata mv atfilB ntwa a® ntcw 
toa atotfiq; «mtarw total ca^a 
®tn qaa afcq artf%^s i totcaa cqa? <w 
at®«(a$qa*, faw qftcaa ataratafci «rfafa 
caafta cafil i «rq? caa <w nttaa a® 
qftaa arw totfintf at®fi qw $*hi f ai 
atlc® qtca, §^tna alai ^ wife i 


«jfa:at:nt®l—fa^ q$*i ®tf- 
cftcqtactfa acaj fa<stc*fa st^catPita^ 
«rtB^r i ^atf>w «aai fapc^qtq 
^^tai *rfVffa fasaa f fa® i a sn f^tcqtai- 
cqa fftqfS v» ^ qat i $®at®taa 
(Iguadon) as^fqfS «s ^ qai I ®t^cai- 
cqtatcqa arai |sat®caa ^afqlBt q^aa 
aitfaf® ^a caqfsratca I 

ckatcqtfaai—^ fa®tcfa ®tl- 
catcqtcaa ata totcqtatq (Stegosaurus) I 
fc*ta n®q ^atfqf q{5at- 

ftqi ^ ®t&attqfa iv\ aynat ^ ^*r- # 
c®tapf i ^?ta fqda ^qa q® 5 arta a® 
qtfa c?f^ ftq ( «a fsai) I ^ cst^fq Star 
*faai fqiia ^qa atftw arfa &ta qataca? 
«it^® ®faai atfa® i cqcara & csrfofqa 
qfaac^ awt^ *qt^q utt* i afqtfS 
qfftaa ^qata qa^ «t^, af^f« 



[ , 8«f J^jl 


«rt5f« fawta 


ciliJ i ajwitfar ?tts (cwfa cm 

^jJW« (Spinal eord) 

wnvft *1%** (?) *& 

*fwtC5l TOIT* W5, ^tapfa 

*^t*i festal jrfat* fw w>ttm fa* 

fasi ^fan*! *ffo, W Pnw?i fa$fa 

*lfa* *tl* «lWrt«l »1TO* fcw <W 
®twfiTO wIPk&fhi stsro ctortPT foi¬ 
es* wtn sfarei ®tw i 

'sifafatstcstfasi—4$ fasten* 
«tetistara ■fo’fo'Q i ***wi ¥rt 
fe*tW1 STO sffo 4*f3 TOJ Sft* I 


*fam sfen? «ffa-fawtflwr *fti 
4*fs ^c*1r to «ftii ftitw i <*fa nm 
>T*lt«lt^^C« fiwtfNl fawfe wt«f -ttfl 
*fwtn*, fas c^t=flB% wr*(< * 1 % i 

(>) c^t=r c*fa fawtsta to, ®ttflf»fft 
Sfc® *lfofa* TO TO 

®ftwft*rfo ws sto fafoks i (*) sfa-fo* 
to, ®»*rtft «rt% *<f* 
f®H r^ifi® to^ Bttotrst*- 
cw<i svi fajjfs ^si fanti*i *wnMta 
3TO BtfarfostOTi *froe > to *it^, 



fttfs* fesipr festers fc«,*rfo <w f^pefe’Tt’T 
fcsscn w i feww—®Jt*ftwtwi- 
st*r i fe*r*i^ froifetsPnii-^ ftwri’m 
statists w«Ftfto c»ra ^tcn® 
4t% ; ®«ffo fatbits fesjFT 
»w wi festw* «r8ft=T fofai&T *$*\ 
*fotfiw *ib stst* fan «w arwi *fa 
*fo* 4*1? W «Tfo**ll i frrtro- Ifafro- 

ClftS (Triccretop) I 

Bitottsttw faafa-’jfaffa 3 * sire 
®tlwt:sfo swft ws sl*i fasten 
«rti * c*tfi> svpr qfasi cTtta «fBtc*r «rft- 
®TO at^'5 *filSl sfrK fcffol ^falfa 
sire fasrifa^ s$*i fnstrs i <rt«i «T8H- 


«rt*l tBjffti I 

wntit ®t^rcnt*r^ ^finri ®tlwt- 
c^ia^a f®*i tftfl cw vfilB i f®Ji nt^t? 

f&ssr «ft% cnw« ^fr bWoti 
fs*i ^ ^1 ^r, «t?i > ^*f 

w i fas BttatPTftw fa*r 
m* stfl ¥t«i feitws «* 

®ts BStlcB *ftn i <4^ ^®tc^ 
BftRtCTtcw fa^fa ^rffar^ ?s i 

(«) CS» 

^fs c-fn iws «rt*w 

«q^ fw faafa ^rts-*TBpni 

W, fW »f^p*t^ *rfws w 

<skk s?l m \to to i ^fa^N 

sijfafatl® faBtfafrrH 



3 <8tfe*rts*rhr * 

(Lara raide Revolution) i*\] I TO ®ttotPftCW ^IC1» 4^ 

•ftfintflfo nfirc^ ^ V I «ftC9* 5lJt*ftW W 

jh\ jp t *1^1, «* ^jjtfrw vrtwtprftpwl <p tipi, ¥twl 

v i to c*r »rw fefwtft femt* ftf*& wn tfwwi 

^fhi stlprfCTfr ^tawtOT qfifat* to 4ft%ini >w 



3f?fW *lri> 43* $lwNPl' ^tt?S ’fW^Jt’T •fflTO'JT *ltl* 

m w*r *tt* i to it*i i 

^rt^^n'Qq, 3t*rota!i 4*1* •jsh ®tfwtc , rtani faiRis **t*n 

•ffiiCTO* ’Tflf "PWfTJOT 5*R <*tfTO« to^ *TNfto ^tsi 

<rtn ^t'sstto efsfc^ *rtw ^ i ^ e ft'»t®Pt toi> *tf?iiTOs *ft*f ^ttwlto 

«t|wtWt?IW TO «WTO11 



HOTW1 

%i * iWnwr TO*Mfa* fafaiW 
toe^ *rh* TO*ifo m$ 5fa«f mw* c^i 
<5fTO H\*KW I fcfal 
^wtw TO*f5 o rna fassfa* tow tos 
TO 4TOtffl *t*F ?FiJ^=r i 

*it '« *$t*H cvrc^ ^RffU 3to<i 3t^- 
^'sw «rt»fvB §wrfv>p»ii qTOrttfw 
*fwi ap*ic# to *kto* to frotffa 
fetffatrf ** *rfac^TOtc*r wtffo 

c«nri *to=i i <$fe c^sft *tTO* toi 
fRFtM to sn i 

fararowt* nfcro *iffoiHi 

^sprtw ^{6 «*3*r TOwfalw 
TO TO I ‘dltUftfW *ff '5 *?$ WPl’ 
•ffiwt? to fcrTOfe <sft *rafai shtpn 
TO I 

<fl| « W TO* 3JS TO I ^V- 
?rth f^atf^-f^^t 5 ? * *TONTO1 
w «iTO ^t?re *w»f»i ton *rc«faarcq 
*TOffol 4$ ^ifTOC* CTOTO TOC5 I 
caffe ^cfejf, ^tffoqrte, CTOtwt«tfai1, 
fTO*l 'Q fetTOtW CTO TOTO31 4t 
nfsTOrts *t* TO CTOTO TOf* I 
fwrow cto foRfottn m 'sitcn 
cq *n tow to to%, cto fanfw 
«, »flfe fafa3«i c«rtfe^ « ftflnrft 

to*h$ <w arffere «rtti «if**$* «t€t 
**rt! faf «f ? .H f=?W »H&« I aj^Slf^S C*f TO 
tom «rt«n cto> ^tc^s TOfaNfw fafaro 


■TOtT 

Icroft* TOi sftra nfircro TOe ^ft^t 
cto i 

'BffTOfC 5 ! fa»tfTO TOUt 5 ! *TOt^ 
$fafeft ffoits toiito* ^ ffrOTftfro 
^jHfa *ito tocto to ^cfe, w ftW- 
CTOt* Cl^Jf fe^WTO 'Wfca TOW 

sfatTO «njtpf? ftcTO *ro I 1$ 
1TO sjfilF* «ITO, C’fC^ 

TO CTOS afCT ai'tsfe C^=f C^3f. ft^t*f^f 
C«*ft<P ’Biffin Jj^f3Ft«tf^^ 3ftr^ 
caftflvrnss W* 

*t*i to *$$ wiwf 

*fPr?hi ^ 

C^ICS *ftt? I 

w wto *q «ITO, ^ 

’tc^l 5tt*IW ^’fj •ft'Sfl *TO> ^ 

TO C^ftl^tVl ar^CSC^ C^ 

CW«I1 I 

-icsr 

to. cwfro ’ft’fi ?iftr *r*w*i « 

ntfhrhi «. TOita ^i, *rt«- 

^bw *ft5j, 

VjtCTfl «W •« ^Jl*ffl^t*W ’is I 

^Iffil^ ^fn^l fsi^V 
<4 \5 few^canil TO TO I 

c«f cV3jr®f»I^ ^KTOThr 3rC3T W) 

to, car«f^i si'jjsr *rf»iftanr Nbi 

(4«fi| dniTOW CT, 5« 

fav5J 3f^ TO^5 nTO I 
C^ufifC^ <£$ xSt’RtaitS TOT fro «ltTO 



nftu, >**« ] 




*13 *rtti f ffc !3di cifjr 3 * romt! 
3ttf:uifti 311 fti i df$ *«• 

itfra 3«r cii untft ftti fcnlitdr itm 
3id, w «• «w nfttor 33 ft* cif? % 
iftrtw *ttfr« «wcti rntfo ifi 1 

3ft?1 ^tlf-ftwfOTt ftf Clt3 > !3 
vs. ftwti ffr few' itftf 3 §3t*r 
fj?5fjT5 *rftfh 3iiti fctro *tare «tti 
ir.fi> cnjc Scroll nftiwtf ci3n 
ftitf 1 

•jftlita 3T5T5? Wtfpwtf 


«»it3i nlf m 3ti ci cdb 

Htf, fti 3tf 3* 3tl3 3fftftf 311ftlI 

<iii fw fdiitw w nr !fWhr w«f ftcnw 
if frww <w vHini, nil? -rife « 

fftf ifll ftld ffttl*? 31J 
Wl 

dtftt®fc Cfftft3 ft f <tft 
*ftw ititfi, *fWhr fc*rtn n citf 
C3W nfi 31 fas wfaits fc*nft itfdi 

TOfftft ft<§! 31CSI 3$ «fft- 
3 *! ft ifaifa **f5 iftfititftfi 3itf! 1 


fife «Ttfttf C3ft Ifftfa 5 3^ ’jfl^ 
« ft! lltWH, IStftfl, *rtStf-*ftf, 
fttttftft « iff 1 f*H ffc 3tlff! 31< 
r*! f $3"!ftl ltd—feftft ffetll 3tll 
3 3l7tspnfftll C1581 ft^tlfel fafft! C1C3 
31133 fetl'd^f ffltl *fftlfe '33J31 
ft! fit* f iJfoPIfttlS «f!ft C®!1 f! ft I 
•fftlft few'mtdl Iftfl fftl sit?* ftf 
f t!3ltft Cltltf—itfdl ft! 63T, 113 
11 fftftlf Ititl WS I 

ftdftftl ftlft! 3Jt3t^S^ 31 
ltddPf-31 fttHWCl! fltfil ffltlt 
!tfal fffft 3«lf3 ffJfl <©t*f 

’HrfVDflPIllPni 33fi>1*31 iftfWI <!fl 
icmp 1 *fft$hi feini 31 cit3 ufttfe 
3«lt3l *rfi fir !wrs 311 id 1 ^*ftfe 
13 Clt3 Iddl Itfel ltd ICICI 3^ 
3!t3l I 4*lt31 l-lt3tl itll 
3^3 ftl3 I 

3ft3H1 «WPrtCT •fftl’ft I’TStC’T 
flfll itCl ^ C1C3 % Itl3*rt3lll 

311 fti, 3ti 3ijrari WW !Jt^3 


>1TO f3 <2ftC«1? 3»%3 3t5f f 

3318 !55tft^ 3 Itltftl iWtfallflS 
^*33 IftfflltWl 3tfftU !W>Wtf «ftt11 
l-lt^ 3315 3lTlW3tl\ *fft3W 
3*ftlt*ri 311 C4fftc®^3R31 fell 3tltfl I 
3^ *fft3IRl 3fltt! Clftltl itCll fnitl 
11 C1C3 ntltll 311*3133{5 !ft3t"flttn 

itfttu irftftpiift* 33)8 3 jt*f^*i iwawcf 
fttl lt «11 ft! I 3^ <aftf 3ftm ^lf3! l"lc# 

& 5J1 IJPftft *1^3 31J ^rintf 3!tl I 
3^ lft3Mltllfe lt!311 311 ft! 3tWf! I 

1^1 3tfl3 IfCl 3tClfl3tl Wt^ll 
ftltl-ftnft 3 lft3H 3 TMtl 3^ ft! If! 
lfl31111 !^n 3l1l1 lC!tfl~3| *fft3lll1 
fificii «rc3 33-n’ C3tl5 3irfwrs ^3 
3<1J1 ft3 *lttl I 

/ 

*tn 3 ^ fifSTtf ^3 ICltfl Cl, >S1> 
It! IfW 31J *Mtfl flltl 

'ititii 3t front rot; ^ «am ftuti 
feltltft itlllft! 3 UPltftl * 1 MT3 311 ltd 
ftn, c*r jp^ ftftw fti^ 3tdr ititf' 
f Cl I 3*lfd *r\f1 fdfttll !ftj8 f 



. [>v*ns, 

Rfftf fti* $ ftiff 1 fftRtiftiff ffq Rtifft ri swiftiR fftR 

sfttf vw ftRif cSfafttf RJtiffi f f «rtf f tfti 5 ® *ttn 1 


ft&e Wff wftft 1 ^ ^jtCTfll 
fWTCffl RR *ffffRtRtW If ftf *1*1 fBoff- 

*nw fw 1 ftsTvtfo fc*«rtff,*w fort* 
1 cfWftfW fjroi >r^aptw famtft-fffro 
Rotifer m 1 if < 4 ? tent to 1 qwnff 

fc*tif if RjtTOqft c*«n to. itifiR f 
n^S* ^ Rvtfet fti»i Rif *rftf\TO 
•ftitw 1 wift-q ffro ^ Rjtwfift *«rf 
fif ftf ta 1 Rtf cf vrtftf qtftifr 
RJft^qiS ftftlfl flf. itfs 'Sif 

fif «rtf cto to 1 

Cfftftf ftlf Cf Rfaf fe*Wffe ffUJff 
Rftftf ftfftf, itf wr «ie nfts 1 
<41$ ^RfS cSfaft-tf Rjfmi fifif l 

RWtft ^qft ftif *tn ftn 

ftSftf fftf RJtlfftf *ftftlfT«fffa 
RtcqfRfSar c«tfro fftf fj?^i 

Rtn 1 

*rftft cm sr«f^«rc^?r RtwtR- 
ftiif jpwti cffiratf fc*wf cto *rCft 
ffeai HR-f* n *»6«f fif 1 11 f $ to*i 
fear c«tiR «rti*if Rficw f fftf ftsfi w 
ff1 

fctef RfBwfir 

’jfaft 1 Stiff ftfT fff Rf^ft TO 

fttou fiRfc « ffWHR 

fcitfti flfif, itiff ftftif J f tsiff wr- 
cqtR *rtft (fsfi Rfif ft? sju 
ftft& ftftf ftfftaiRf ft: RtqftS 
iq. qfttft f«!ft Stiff ftffcf wft 
TOK# ifal stfii fiqiff Cf, >n* 


ftft 4^ stto Rtf'® fi*tif f cf, Stif 
f twff RfRfWf *t(i*» ft ft S*tRfH Stf 

Pffrs, cqftlf Rlto ift Rtlf ftflt 

:VfST 4rt*l Rtn ftfl, Wf RtfftRH 

atfftflWf RW5»I ft^l—t^jtft ftff 
jpftif »ftftcfr Rt»i toi 

Plftf *flfl> CSTftW ftafatfl 1 ^*rsrf 
CRfll W ftf 1 

Stiff wft Cf "RP R1 fttff 'Q 
fftfFHftlff RfWffl ^*Kft%—’®1 5 TtW 
Cfftfl Sftw ftftf ®*TJHff JTtfftfT ffftl 
C»tw I Rtf'S Rtfl (m Cf. ^tlf *fftttf TO 
Cfftf RtfftRfl Cf^l ftiff Wftan «• 
Rtifffft^ *rts ftftTO 
f®4*t Cflf ftf I RlSETfR Cf *TTO ®f» € 
Rtc=rf f'fl Rtfl Rtlf, RtWi fWJ 
ft? R®^f I 

ff«ft^ CTfl«ttRftatf ttCT RTOfllff TO 
TOt^R f If If CRtfel ^t«*t ft fit fc*f If HI 
c*itftRi ^ c*rtftwf Rtwf w 
fintft ftlf fFtRf^ ffl fTSf flf f 1 I 
5 «fU stiff ltkf-f ffrt fsfJ f’-atlff TO 
TOtafffa fSftfts f RTlfl taft TOl® 
fif, ftro > ffiff cntftff ffiftf Rif's 
> ffq ffftft ftlf RtRR^ Rf 1 ftf 1 

TO fff ^qft ftlf f«f cwtf ftlf 
ftftf ffaf ^*t-stiff ftftifi stiff *ftef-t 
fMi^fR.RtcqtRftai^^fifiRi ’fftft 
cfiR Rft fftftqt fffftm ftftifi ’f^t^ 
RtiqtRfTOf ^fftf $ fRf fts twtf 

wrw crt 1 W cf«tf Stiff # 



<*6ro, >s*%r 1 




nc?w»rwr^f *fr *rtE# feftfis 
^efc?* fenfc* *ns <am\% ^r*t* *4? 
c*et* 5itw ^t* <*?15 b>«v 'ssfws 

*tfV? few Fsrtffe?E* c4s«i **i 
se*e* i 

!ffi*t ett* $tE*r* c* ~<5t*t C6tc<r *tt$, 
st* fan vnpn »pp 5*! cvtai gfet? 
?W*t* *j*¥l ?e*e? i emails* =rt*r ‘ft 
v* fttf^fiifS’ i 

Vfo C*3tE** WfTf^jC t£**S Btg 
Wt^E? St? Cft? fe*t2f?f3 *«f? >W 
IE* *t*E*, W C*E¥ ^ few?* 'Sftfefe 
*JtE*I*t* 5 ft?tE*J «TtE^t?fB<3 W? ?E* 
<W StE?* *fk CW C?$ ?i$»l ^E* *t¥*t* 
wffeai <3f?*l C*H ?E* I fe W* flft Ft? 
?tft* WE«lt»ffe«I $f?ts *E* 1 

<2ftfrffo*tfS|^ <2tt^t? *rt^ 

C?tffeE*& 3¥**tE§* fe«* «ttE¥* fosp 
fe*t*tE*f* ^f**^ »f?E** STt^-fiat^t 

*wm ft« fis>f*? ^?^{5 srtbtfsstft? 
^fs*f* *JtfiE*S FtVT C*E? C«fE*EF? 
«W <?!$ ?M C*ES C*"T *E»! 

*lfsjp5 «f¥t1 ¥E*EF? I <fl| *Jt**fB 
fi*t* 4?i§ fi*$*t*t«T* SjWt* ¥E*¥ ?t*ft* 
*F* *E* **E¥* n^E* 'qfifi* sHtEF 
%tf*S ^t* f|»l 41\ C*fe ®?E^ St* 

*ft^ c*t? **? nwfcn c?*i m fi i 
«wjtn* figfi? *e*i?> 4 % ?M c*e^ 

«iE?¥&1 C*tt*t<E?* ?«—ffl St* C5E* 

*¥$ C*«nt I 


’Tttofift* c? «K*t fe** CWE1? 

*refe*s c?rt?¥t*finrtpRl fes* <$tct 

A 

W? c*E*l <i|fe JtftWfec* '•TtfiFf* ¥E* <M< 
st* c?e?* * mw? $*fi^*r %V9 feet* 
*e* i ?fi»j* s "i?e** fiwt? ^rfatcsfi* 
^♦TE** ¥tE¥ ?** ntitES <W C>Ht* (W 
f»re f^f?E=?* 4*tE^ ertos fit? 
?EK? C?E^ *t* I ??E** ?C*J ?WE*W 
r*«fjt^5 c^rtE?* ciTtE^i* (f?*T.et* 

?t? ¥?t ) W ?Jt??l8* C?E?? C?E* 

C¥E»11 ^E*E¥t f*lgf*E?* ?E? ?* 

*ut?*fe* ?t^E? n^fapin ?ei> f? I <4 

«f*E*ia «l¥^E*r? ?Jt?? vqf 

^ffen(E^ vn nt«ii *t* f? *e^ f?« 

f*Et* «w? 4tthf^?tf?¥ fiftfe? ?M- 
C®t«Tt ?*t* ^ ^E*tn C*fE*EF? t 

*14) VW cajfjRtftE®* Stt*frf*F1 
f?fef¥*tE? 4E? *t?1 ?E*EF I 

I 

wtsr 

<i)?fe C*®t* *J*^1 (?t? 

C*^?-C*1 ) 'St* 'flf*E*E»l* ?tfeE*l* *E*I 
*rr^* ?¥*i?i c?«n faE»i *1 fe^*ft*r?¥t*^ 

C*E** ?*t* ?E^I **t?*IE* 'SI *E?f*E'S nr*E* I 

w* few*ife »ee? «rt*?f*9i- 

f*^E** *7*?tE* 'AE’TEF I 

«jt*?-fe*T¥a*l ftntE? C*StE** 4*1 *E<tfc 
fe*ffe ?E*E? I fist* ??t|E*i* ?** ***l 'flfe 



tefc fort* ‘ 


IJIf* TO1> TO #1 TOTO f**t* 
TOlCIl TO TO* ffcw f?« I TO 
TOTO TOlfiftfto* TO 4* l|t|?l J " 

*r=r ftfa i vw 4*fro TOfi¥ nTO 
mTO'TOftv to if ip? cfTOr 
wcf cw csfet **i 11 , *¥ fro 
TOit'eit* ^ftTO iTO caTO uiitcw 

fcwf% ftltC¥6 If *6*1 |l i 

TO|fl¥tfli[l1 S ^flltl lt$|TOll 
TO* TOl (Main mass) «rfapfl TOC0 


*1«srff; fetotCH to* * toi 

to |pf 4¥<f1 TO ¥11 CTO TO Cl, 

itHWCTl' Cltfc TO* TO TO-I&M TO 

TO *t#TO *fttl¥ TO 411 4¥ TO* 

« 

TOT TOOT, Cl ¥1 *ff**fa TOOTW t* ¥ttf 
4*s *i it® ii to to to* I 4^ 

TOl TO* *tCf Pit . TO*t**1» H 

# 

TOtCI* fllW 4¥ WVif ffl¥l TO ¥11 
ltt¥ I TO|f*¥tf*ipM 4<R 4$ TO* 
ifITO ficniTO TOftiff from i 



IfTOl* 4*t* CTO'* toFf^W ^ # ¥TO*fl¥ CltltV 1 41 TO 
lit to—citi II 4-to 4* TO^ flit* TO tof* |l fi I TOti 
*>*!& citfc to** toi 4i5 n i 4i tom N 
iTO v # *tto« c**il 1 













aft? fasta nfrora ananatffo fcptna 


«rfntt*a awr atai fnafa ^tn tnci rc» 
pfc TOftna to catna vtcf «tcaa 

o • 

m m aca «itr*i c*ft an fa stai 
C-ft«f flCT *11 ? Ca WtCW CaW« 
can to apN^ c*fc wta cat* 
^tci ajfc fin fc^TOita fataTOre 
fa TO »rW^j *ata ai ? 

faata nfaam naan atfa* 
«tfaii flN»r frm *r$ *icn ararvtiY 
ca 'nsfcttaa *ai p, TOsTOi 

caata »r»nT mi fnfas natTO $traa 
4| aipnttaa *tfarca *<n aya to 
* wi afata ora nfaataa aHM nTOfa 
*1$\i ntTOatn n i 

«8b- 5 tc=t fa®ta nfaataa i 
afail c?tn fasrta nfafoappra &to 
w *$i am atpij, afatnta at^TO 
atvita atarca^ fcw ^n? mh 
atflra in \ nfaacaa \*m atft* nfarci 
wta 'Q fawtai ftTOfa ^ii 

^t«ra toi cac* ca faatfa* nfa*i 
fiwta nfap 3*tfn$ pm, TO « faTO 
TO* TOrfa fesatfotaf i 
*n TOai ap ata«, nfaaa nfwllBa 
atarca atvii cacna «Rntataft* fawftaa 
^ * aRrfft nfatana to:* i 
nfaan can to* 1& nro* «r*tnai too*, 


TOTOa tow a* «Rt«nr afTO ftTO- 
«r<K4Ya>e nfaafaat tow i nfapp fcefftn 
4*15 *£aTO* ntitnta's stfa® par i 
nfaawa TOtatff atw TOT rntn* « 
TOai *$TOa ntfi$ p, cnfc taro 
TOrtatawa towi, nTOgfa *’ nfaa 
natfcaa to «rfafrl-atf$*t *rc$tta ntcaaa 
TOta nfaataa afafta ShtTO* 
a^faa^i i 

'nstaa awfa art^ta ^ajtnn 
S^fa^ata pfctntajta $ta atatw tow 
a^ata ^c’f fawta-a^tc? ^a|5 ntafiu^ 
faaa %fca a<ai ^caa at^atata 
^wta f*wi orata «rt^iiaf |aat «m^ai 
a?tatai fawta a*nf«ra <sr? « «rantfa 
^atcaa ^a*a ^tcntaai ^:a fafa awa 
ca, ^ 5 at? atc^ aataa « atfar® p, 
cn$ fawn^ atai f^an ^ 
«ito fa*fta ^cntapaa §^atcp <ntfo- 
ncaT 'Stcaa ^at? tov naa fa* «tca 
p#fT« fa?^ pa 'ed, aptca fcfa 
'nta ksia paa i 

<aaa maa ^aartiatat ntcaa, <rtai aca 
arcaa, fa»tcaa ca*cai ata^s faa^ta^ nN- 
cwa^nata n’nMaatpai ^tsta a?ta$ 
fawtca. fac-fa'j: %ttvi fat* *919 mi 
fnatf a*'* fan, *aaitcaa «rafa 





WWwlmWI; 






wfl*fcM*itiw %sw nthtutv wvtvrWtw *t^ j «n(^N*;,^ii^r' 
wnwi wftw* ^fa^cw wwv»twtw «w?wfo ct’T <ww jfoy f twta fayfftwfpiw' 
^tro 'wte w^fflVww i wfwtww tow i i^ar w^ta. f fa j TOw wtsfihrw 

■SCS&tT, SlfcKfaJtH WWW* tWMl -SRFN i5^t*R 'Q w*itfe wwto wftcwicww Tffit 
'Ww «fac^85 cw$ 3$f c*fora «af^«i tow i *n$ftw* cro ftwfw 
^vit* m* •ttwtwi i cw enfoaraft ww, c^f^fn f^tBn 

«rf«ii fwwtwa «n^r ^*wi¥ wtwtcwi* t^tcfaw wtfsw * ^wntta (wfiroi) 

ftsfwfw 5 ® £ff%ltw'®fw '*rfiw?w c’lWw i 
wtwtwtf i 

wtwi ^rtrlfcfr, fa®tw tow* ^t»PFt^i — ' ^ 



•nwtlifiF stfiw wfa *prjwtft«iw. <uw. 

^wtdR wWw cwfttwsfo ^ m 

C^2f «rvrRl WTf’WfCWI WC*W I 





'Q 


Jb ,x f w' f &<*& *mrji 




31S sfifc^l? ^5^*1 «Hr1* ; $t? 

trfat 4 ! <st«(fa H Shssr 5ajt*frqifa -w *fpr *if<m «i?rK* *rcw5iH ^ i 






TWCW 

\ 

4 TO CTOtW* TO TO* WTO TO1 jwfl I Wfti C*to 

■rctto w** TOt* to to to i 

4*^1 TOW JV®84^2& 4$ TOftfy CTO I TOlt&1 TO iwt tjfr 
*15*, ^t^«j TO c?q®j v TOJlft itft > CTO » TOJtfrf*! *W *W ’WtPrt 
*tW I 

cTOt* cto *^c* fa to TOjt«fa* 5*tr cto w cTO 

»R<ijt?( *Tt*r ?*r® ?f*r i to c*i cTO**fr *RTO to **TO 

TO TO C*T^ TOjtlto 29 to fll *** i frtwi *ri to, c*ifrl TOW cTO 



TOJtft* to to cTOt* *$c* ««t to i «i*r c*rc<r ratTO *$ tort 

«tTO TO ?fW I TO1 C*T « TOjtft* *51 TOrto, TOW1 TOJ CTO crt 

\ 

TOitfcrt c*fh:*tto »fTOTO TOl *w cto TOjrt crt i cto «nr, cTOrt *$ 

8 TOJtto TOW I rt 8 TOJtfto 5CT TO 29 to TO *TO TO* efc I 
4TO *tTO C*W1 1W*M* TOJt* to *& *to *$C* ^ips to i 
C*fTO, TO^WI TO—S88388S88 ; tflJTO* 5TOfa TOjt$ 8 I 

TOW C* CTO TOJ1 ftcrt CWTO, TO* TO TO Si to «*l TO 5^5 TO, 
crt TOJ1 to >*«8WJK* *1 *TO TOTO5 TOJ cnlt Mto TOTlto 
TO TO *tMf* to— 1 TO* ** CTO TOJ1 «flTO TO l 



9 


csft*\ wmfc c*t& is TOtwpw «rt^t«r cTO* faro 41 sroi, 
TOtc«ra cTO»ra *ftw jfasu to fwift wj to* i Scara ftfo* 
««1 « fittCTO CHI (Plimsoll Mark) TO* *fftt?l* ** CTO& 
•rfWroi 

^ ffcdfa Rfiw cm * tow cm* itf fiwTO cm 
tatroi fec*ro toc* ftf to tost* i 

to cto tob 4*-*t’ m i m* TOcTOrfc **arwft 



t*TO*rt»f «<n i 

vntwni *ificm «tnfr *to cto* i mn,TOtflw *tftcm toict 
to cnH nfimw ^rt«r cTOtt *toi ct, wtro TO wStotouto^ 
<*cto *w« TOt» *rswr ^ croi 4vs 

wtftCTW *tftfcw cTO TO *cwi *1, iw *Pt*tc«ra ^pin cto 
ct% ffot m totoi tot TO^pM ftpiw toi <ip «i< ctoi i fro <hto 
TOfi* TOcTOrft TOtc«r ^tftTO* TO ^ffarl ««cmwt fiiW 
fe*r *11 to^ wt*tw **awfai wm fecTO 

TOforcfo vim TO, ^rtiOT fifrot>r *tro to TO feti-*tcf *itTO* i 
TO &to fo*i—«rcro stro to TOfo * , *rfw *mit 
8<fRi ww crt TO croft *to *itro *1 ,* roh dwi? toiww. 
Jlf# cm (Load Line) TOC*, TO *#fm TO cTOft m »p|p 


>»*« ] fftwp* dtl m 

*t*lW frotTO TO I W. 4* *% ^*t* TO*[« 4* CTOCT 

c*t* *ttero c«rr* srt «rr*r* wurrcfi mfami *tm m*r 
**rei *fro sits* *rnta c*tc« i f?fsrc*rr* *iw1ctc%i ivuw 4! 
TOG* sfc* W C5&1 **C* *t*t»R I TOftW* 43FtS tfCMta 

^*JtCS* *ft*'tFlrt W«lcq «TT^5f *TH *C*1 I *tW TO OTt 

ftoFit* ctoi crc* farce* i 

ststrcfa fa*rct* ctoi (*1 w cTOl) fa«ftfts *rc <¥t£* st* 
*[*$*, **rc * **t® sifat*** foatfa* frorc* fafac* i <*tfafr wt*te* 
#flTOFtt* qjarr* fatfitft* *fo 4 *qt 3 t *t* rct*fc *rce* fasrl, vs\ 
facTOrcrci *nfNi *rc c?:to i 

4*t* «rrroi ta* fB^®fro *t*i fa rct*t*, si «rfae* *ttfa i fan* a** 
5 itgto 4*ft c*t*t*t* 5tf*nr sti *re* *t*t*tfa >' **i c*«i ctoi *trcs am 

ft* 4* *t* 4*ft >*• *tCTO flffl *tt* I 4$ ft*#* *t*1 05* *fa* 

*1 StStC** ^*trc tajJF *fafc *<t* 05* C*t*rt* I ftcu 4$ f«(N ft* *i* ^TC 
*1*5^ §TO C«K* 4*ft fa^ft TO* *fteTO (Vertical Line) St* * ll-*ttW 
***«fa *" TO1 CTO1 TOt**t**trc 0?<N *ft®* I 4$ CTOt«f* fafa* 
«ft**t«*i *$*rr#r *t*wt*ft *toi* facfa* i faesf** *< 4$** :— 

FW—*fa*T* ** 

I — <tfi**tc* *t*$ **t*tTO 
S— $t**t* 

W— *te*t* 

4^v WNA— *ft*t1$* *ft**t* 





OT3 c«ti i c*T3 *9 

*f®te® f*tC? $t?1 11 »Pinft c^W, m?* *& cti 

4i vz*\ m* 333 $tcw?r «tef*r® iw wte^ m fwe? 3^3 m m?r® 

j$ i urn 4^ topi iz*i\ imi fin i tefc? yin FHHf m 

c<tt* ^p m m* ?m *nz*t ?zw-mfi*tm *riv 
wan izv ci mwi *e?tw, m $-m cit i w* ^*fl m 
31— 4*ffci m??l 4^$ y?*tf wii im c*tm? i 

frotora fire*-. ®t*te*i «rrro opR, 3®?to$ 

tor? aTTO in «r*f*T® f%ar—«rr?i s-stst? m m i fa® ^Srrw wtw 

m mvm C3stt sm*? ?e*te izi t 'smfsfcfo ^ to®3, 
im m faf^raft m femr tovif® ^fam? i 4*fci ®t#t faft? 4?h 
*t®1 faftre? C5zv —c^sr 31, ®t#t fafwM 3to? fas® 

sto? ®fa®t? ^rt® ®c?s$ ®wr?® c?% *tfa3te«i i w we# 4% 
3N$ «Utfa&fc3 3STO3— 

<st? ( 31 'em ) 

C ^ “ 5|tW^ <TO3t«l 

c®t3 fafc? £zv fas*r f%f^i fern? «efc, my c® t®*t? »rcap $tc® 

&m?? fas® 'dfou 5*rc-«tfa* «W3 ®?1 cit w-»rfe ^fas? 

c^teafa m m ®t® mi—'ivfc $t& we? mw \ ^tw 4®ii> 
to ®to? ?rrm? ^ ct, -sit® ?Mf3c®?i m ®?e®3— ! km? ^?t? 
5*nr»rfa* m ®t? cm ?®? k<t* 4?$ izw ®t® mv me* ^i i w-»tfes® 
®te?? nm ®?e$ n 411 <?fti ^fae? c*tc*fa m n i 
4$ vsi\m faf f^i »wtc»rtwrt m*\i *w^m 
i «np® «iNt® iflcaii ’titRiR'e? c«tre i f%R 
*'stfT m 'iz*% »iif i c®t^ »nw 

«* cm i**\4 me? 3i; 4m ^e? »rf?c? ®?i m® i 
fafai ?^^3—^i **rm f®R?e^ 4*t wr ciz? cwi f?e«i ®t?l 

wfc izw rni&e® wzi i f®R ^ yfe 4H *w ^fomy to® 
*5 ®«?? ^ fwm m wzvr— (i) ??i Tt 5 ?, c^T3 m ?Rt CTr*® «? 



>»»* ) « 

cto $troTO*rf* 5 c*«tfe ctoco tx«^ ^ c*fti 

*r **:* i^xt* ^ i «r*i to, *rti cto vr fe*n cw 

c^i! C5TO 5wrl i $tTO « CTO'® to crtt* 5C* (*fjtf*itoi tor 
TOTO) © x ©*=*© ^> / c*t: »ro crtl *w «rfeaiR to* ®* x >© «*8* ^ i 
<4575 TO* c* cto toi *tcrt *aii>t* * *t* ■TOapc** tot* c** TO TO r 
«ntPif»r« *to **f to <#£* to**i to»w TOto* *rfv* to 
c*rtTO *tf*TOTO* fec?t* to* f* i *fjtf»rto* **TOto TO 4 wr 
cTOfatot^t »sr5«to to*k w*r *tot®r to*TO toj *t$ 
§$t*c* *m 5C5toR i fofa 5c*ra ctoto i to c^^fTO* 5t*jto* 
»lto?I TO frol TOR fa I R* ^'S C9Jtfof*5 TOR CTOTO f*TO 
tor*, <sT5«f*r cto Juto *tto to 9 }?:* ^ c*?t 5 i *ntto 
faei *<*toi TO ctoto** c«mfttot* TOt*r to fact* 
nfort totto fafefa TOjto* *tto *55 f 5**r i 



^55^1 tfl* ©*T>1 5f«l fw CTO 

cr«n *cr * *TO*tTOc* ©*i>i f»f»i * fw 

Clt^l TOf I ©*1 TOT *to TO 

*ro i 

f*fc$c** TO**tort «ntto toii» R5*sfa rcto TO* toft tow 
c*«tc<® *t*j *5 viiTOai TOrto "fto rto* i fitotw* cart 

af|f% toiI TOJto* *rfo fa *to TO* wrt tot* TO, TO *far 

to*r to i *$to* *53r *Rt*tc* to* f* fa i 4 $ to «npitw 
ton «r(rt to^ «n>c^ 1 # to^ to ^fw mi 

'e m a 4m TO?* 5*5 *f? d 55, ^C* ^5tC?* 5C5JTO Rt^l “tt% 

(F) TO, F«G. mi flr*, G= 55t5*l5 JPTOI «T5TO* #TO* 

(n l 'em t ) TOJ «* 5f? to* TO c?*5l *t5> **tTO TO5I 




its *fastots t »*r s< v«m 

switt? stift (F) f%fi«i sc? ?tc?, fas *?s (d)-ci sfa fa*n ststcsi 
st? f stscs stc«r? stift (F) ?t?n ics ^tcs i cs sis ststcs? ?fa%s 

C5 fafac?? 'G®* SW, St? SSS 51? ^ 55 I StVI ^C*f? S? *ffa5t? C?C? 
15 Clftl ftl 4515 StC5 CStl 5tl5, dt 41 VI fafasfct? 

sss fctc*r fac? scssstfa scs sic?, itss ^tcss s? ^ifast? c?c? 

1151 15 I 

st?jTi*5 sics fafcfccs? ^ stfast? fasstcs? msfais 41 ws^ 
suit i $t? sis? fcs? fa^? ic?l stf?is 5c?fas cssgs stir *r^i 
515 ! fait® CSJtfafa? 5tc4s S1J ICSfacSS, t&C?5t5 5t?t^ fel fa^&S 
tofa« *fW *tfz* «f«ffa«l 1?CS Si I fafa 4? 5jlt> StSS facSS I $§C?5t5 
5115? SC?1 CltS 515 StlCS Stl?, 51 StCl 111*5 1?CS 1551 fa^CS? 



ffrs « «% n? *rf? 5 *i*i i $tc*r? ^!% ^8 8 frroi 

C5C1 C151 ^CvSl I 


SCI Clt5t« ^*! ?C5C5 I 4^ to fawtft55CS 5lfal?t5 C551 fas I ^1 
C5$ 55? S?t5t Sfrs® CSCSf?CS? 1 &c?s CSJtfsfa? UtSfafl ststwi «ft*ltSl- 
StC5 SC5551 11? 5SCSS CS, $&C?5tC5? Si? 4lft 515 ?C?C5 I $t?1 4$ 
lltSl 5t?fi>? llSS facfa 1SISS 45* ItltCt? cits N tW? st? 
sits f5SC5, Sts 5*1 falSt 1C? falSS I StSt? >8* 5&tCl 5SJ* «I?fN*l 
SCI 5?1 5?CSl CS* IStSl 5tl1^—I5tfas SCSI fa*fos? SIS? SSJS11 4*1* 
SCSI CS*t£S 5ls I >**• StlS fts 41* Stc? Itfaf S SCSI su*l I 

55tll*? Flfaltft C5* <2155 nft fafe&S Stfafal «15tC5? fa6? 
-1C? fa?1?5 less fa I 1*1 fafa ?jtsi *tfc?ic«t? IStlCS? ^S? fa^? 
1C? Htss ic?facss I falfecs? ss yfi fafac?? ^S? 5tfa§s I 5tw. 
5t«0S s ssc?? ?tsfa si C?CS Cits ?1? Itl^l ifv fact? cs cits ites 
1® Ollft ?sr? ^s? «lst? fait? s?cs Stc? I fawtsfal 4C1 ?cscss— 







Action at a distance I fWtTOi sst** ft£* TOOT TO TOSlftSTO 
(Inertia) l TO OT% SOTf TOl ot% *ot, toot SfM TO &TO 
toTO's sot crt i fro wttro sotf sstTO* sTON TO«fri ft r 
ft^&OT* TO «tfft* 4*^1 swot *ft i 

$-*r to sot w TOffo i ft$ sit* oti *trori f u to* 
tow «rft <ot-< to* 8« ctotf* to *ot to i »a&i fro ftfOTfc Wkp^f 
to ftra sjotji to cn*r m i ftw wot* cstro ftc* fro** «tftTO 
■rfrortt ^siito «m»wi& TOs^fts ftfcWt* toto *wtmtwi to 

TOW I foft CWtCW, tfTO WOTtfo* *lft t5 OT»ft $C»T TO* ^tOT* TOfl- 
^ >rfiw C^fl TO, TOOT TOTO ftfeWl* TOWTOtCTJSJftJl TO 
TO TO—TOw sot *jTO ft* fa ftWwr fttffw to ®stfOT TOfro sot si i 
fro sfts’&ftw* TO* StStOTJ 3OT* TOW SJt*Jl TO C*n«T I TO OTlp OTtS* 
utOTOT *fro TO TOapt sot i wMtttei* to t0 1 TOft* 
*TO TOtfcw Si Wrt *TOt* *tf*OT ftOTOT I TO TO TOOT 1 ! WtftTOl 
TO StOT *tfifTO I wttfft^OTs'sOT, 0 TO! TOW fTO TO*1 fit- 
OTtWF TO OT»t C*iafi, 11 TOtlTOTO TO* TO TO 4 

TOe \ft ft i Toot sots TO WOT TO*i-TOftst* ft sotots ? TOl 

*)fts^t$OT* TO* CStS C**;SOTS ft— W$ TOOT W*t* ft01 StftOT 
fTO OTOT* I Toot TO* SOTSlfc ftTO t0 TOtfWS I TO 4$ TOftCO^J 
TOft&l *OT C^OTI TO, TO Stft 0 ^fastos TO* fwi CStOT WS$*I 
TOOT TO TO TOto TO OTtfS—T o * 0# SJ®I I ^®1 ft *1*A It'S TO* ? 

OTfc sitos to si i to®i aft ftstcs* *tiPNi*ji* «wti <ws* cwoti 

TO ft I TOOTl Si sftfOT TOT CStS ftwtst TO S*tS$ TOOT OTOTS TO* 
TOStftSS SI ftt^TOOT TO« 'sftlOT OTSr^ STO^I TOOT I 


STOro*tfts 



CS SS «*** afa** «ltC*, ssftS* SCSJ TOW SSCSCS vm 

w* f^i^t^i si st$*-c<trei st* i fswtcs* «tsts 4$ s^'tfsstwssts 
Characidac l Characid Stsfct ^’Sr S'istCS c*% <£f&f*!'$ > 

*tst*«t$: 4$ sts^fa cssi sts ssj * sfas wfcsfroi 4*s 'stfiFS'l* 
s*p** stfsfswc* i fwfld stsi <st*tc** scs stc* i sscsc* c*tfc 
stc** br^r 4* Ws», 4t* *® srtro* st* *ft* $ W *cs stc* i ^1 
'SSW* **S StWTt *CS StC* l 4*f 4CS* SfttfS* Characid St* 'Stt*, St*1 
4* *** fsstfsscsts*! I StS-’ftS Sftre* Characid St*$ SttSt^ *CS 
stc** i 4*1 c*^* sfo«i <stcsf**t* s*t<3 f***«i sfc* i fcjtsc* 5 ^ 

fslfssrfacs* 4SJW 4# CSSt* Aquarium Journal StS* 5 4*£ Sift* 
*lfWt* 4^ fam^l StC** TOW 4* C^SCBTtsfM* 5 f***«l f*TC<rf*C4S >*8* 

stw* cs^stsVstS swts i ftfs facsf*t*ts—‘st$ 4* ^ ®i*i 4$ 

St***f%* ft* sttstfc* 5 ststcari 4*tT®* S'® I 4* StStCSJ 4*1 

St*S—4SS fa, ^stc** SI CSCE'S 'sfa S*C*& S'O S'© St’S C*fl> faff* 
*ltC* I 4SS fs^tC* ^t^, CSS C**tS StStOTl ^C** St*tCST C*tfc CS'fiSl 
$£SC* SOT SCS *SI fa*fa*1 St* 4S Sts Si I ^famtfaOT 

4*1 «rt3?s«i *c* i 4*1 SPSS'S 4*fat stc* si, s* ssc*^ *t«rT* *t*t* 
St* ssssretcs ^C* CSftS I C<FtS *4S §OT4St* Tt**l 4*1 csstcs 

*S I SC'S 5 * S* OTOT* 4*1 ^'S *cs 'ed I Sfa*t '5TtCSf** J tS 4OT* 
Sts 'STCOT S*tt 'St'®fa'5 *S I 'SJtSfaS S^OT* 4*1 s^tfs* 5 «s** 4ts, 
TOS45 *[faft* SCSI* I 

5t* 4tOT* stretfa* fa*H*t* SCSI Serrasalmus natterei 4tOT* 
St* SSCSCS C*»ft S^SJtS CSS1 Sts I SSCSCS S'? «ftc«* f^sts^t* sts 
Serrasalmus piraya l 4*1 * ^ *CS StC* 5 1 4CS* C*^t* ®tS 
CSS1 Sts cgfaOT* StS»tf%V*1 sstc^ I *tr®* f^stsm 'BICSS 5 c*t^ 

4t*tc** *c* Stc* 5 I 4S» «ltf f^* *tt<c*fj* SfCSI 4CS* ff^'St* CSPtS '®t*'®ST 
*s si i *t**t 4*1 , st3?s c ( ^c* ssTSSietcs 4t* fscscs* scsjI «rra?t« 
fr.C'SS ^C* C*FC®TI *-WtC®* f^st^st* StS Black piranhas *1 SFtWl 



m**i?tt*im*i mj, 

firnim i *t*i 4ew* m *tem i 4i* m* mm*i m*tite** it*ra *m 
**, *** **j* i***t* ic* i 4* mra ^**tc$* i**t* mftw* mmem 
<A wt* itmrtft * f*** **1 ** *e* ffc*f*ei* i ***r vft ***t* *tcw* 
f*w itsm* *«n ** **ft c*tm cncw i 4*m* >&&• rnei f»t*tc*t* 
era. f*r. ci* wi*rtitc** Wfi*t* C3*t* wtm* c*, cute* 4*li> fa*t*m 
few cie*ew i few *w* wwrme* it*ra ***t* i* Jr mtft few ite* i 
4* ic* 1** f*t*H$l Jr few itwtm fee* ite* i Its fwew* weirt Jr few 
f & *1*1 cwfae* *tei i 

fi*Hmm mmw. c*tfc cwt& it* ewe* #t*wm*i *e* i me* me* 
*tc** **t* wtw* *?i cm* c*e*n *mfw 'em c*tw ** 
wte** wiw f*t*te** *tf*m it* i *t*i fimw s m **sifw* **ei mmm: 
c*tw «rflft m* m i 4ew* m* cm* fefw m *t«* c*t* mttoft f**t* 
c?ft i m*«f* c* ** mmfe*, *i mrnfi* s* 4 ^ ewe* c*, 4*fi> 4 -*i* 
ife* e*cw* mm* **i 4* fwfwefc** *w iwe* ewe* ciw *e* c*ie* ite* i 
<ii*i mm* emit* fe* sc* me* i mm*i me** w*^ 4ew* it* an *te* 
c?e** g-itei i * 5 ** *-itei *tc* mf* mf* **te** me** w* m* i 

itewfe*t* *tfew mf**ri1*l f*f*t**l *e* cwe*e *te*i *e?*mw 
wtf* %** 3 *t* 1 ^te** *?tei* mwtewi fi*t^i *m ** i *** *ew* 
ww* Jr erti c*ek 'em It fie* ewe* w*w ** I **«tt* fl*Tw*t^ *w 
mwtfe* w* i cwwi cici, eft i^m** 'em wt*ew* *t*i *i ewe** c*tw me* 
*twe*f* e* fee* He* i 

4*1 wwtfe* *e*i wc*e wwme* 4 $ mwf* fefrew* w*$ mi 

**e* ite* i i***: wi*t*l *e*t* 4*1 **&1 **** ** m i *** mimte* 

* 

4^ m*e *ei* m* *t*e** *t*i c*efc f*e*e* *ei citm cie* i *t*t* 
*wt* m* 4cw* ie* *t*ei ie* *m\ *tew* c*e* cl* *e* c*eii 
mm*l*: m^tme* fi*t* 5 t* ie* ** *te** m* *ew* it* ftme* *t*l **, 



*8ir wta* fawta [ >n it, KTOt 

itc* wi frocii icu n *ci i *ti«i, itici *® *tc*i m cito 
vtrrt *taTO to itc* i 

4* *tc*i ftitsjii ititw. pi ^f%w cici$ ^intii toi 
ito ^cii fici *t*twi *11 *fti i c*i* Hsu wm TO p* ^Np ii an 
tltll fillffi* Cltft I TOI *C1* TO Silver Dollar^ !*li 111 Boulen- 
gerella lucius itC!fi *tl 4* l?C«ll faltlltfi *f* Ittltf** l 411 **t* 

it! cto di5 itc* i 4m f*r*t?-c*W* ci*r wn i toi ^toi 
ffc*i fc%c«ri TOI <111 toctoi to itc* i ci to c*ti it! *t!t*tf! 
*tit its *tc* *tapi«i to’ fTO cto i ftotiH **i* swfro 
l*t*t! *tTO *ttC?, It! TO «tt! C5tCll flCTO 411 «rtap!«l *!C* TO I 

*tfe*tl «tt$ Characid *tc*l It! f*$&1 ** ITO?1 4m m 

Hit* *ttft 1C! «ftC*J *ff**t! *t? 4* *tC*l It! *tCl, It! It! 

« 

Phago I 4m TOI I 4!tfi TOtfo* toto !t<lt% I C! C*tl *5 
tflt^C* <411 fill flit! Ptapw *C! ItC* I faltlll itltll ItCfl 
fcl *ITC* I <411 *C1* TO ftcwift fal!f*TC* !%! CTO I 

4t fom It! *11'fi 4* WTVftl ItC* !1—*111* *tltdl l*tCl 
^C1 Cl?t! 41* ItlCl ** C*tl fitt% ClTOt <31* CTO *taF!*l *C1 I 
!t!Cl! CltTOJ 4$ Cl, faltlll *ffllt! 1*3 ClU It! 11 I *t!C* UTTO^I 

ci *f* itvitf** ici TOtc*i. *tc* toi cifc i 


TOtl^ltl Rjtntut* 



®ts *\ZV WtVfc ^tflW I ' Wffaf 

J ^f?[ 'SfWI W*l W**tC^ 'SftfW ( «Wjf*T¥ cy® fflFW JfW) 

tawt ®t: wifft?i ta taw w$w sc^w tar fofw wtwjpw Itaw 

mv ^s **w ca«ant^ 4 pt- 'sntcwtta-fw <w fawtaww taw 

%*iw i ^ w f%fw Ifawtw ^ittwtfatfm tows wt^i $wfefSi§ti> ${3 «rwtw 



®t: wtwft^tww «rf«wta mm wf*f* wtww w? 

¥ti>i—c&fowjtJMW cwWsr 


W WtCS^f, Wf?t <fC3W I C*fC^t^ W'Sft TOtl? Wt'SJW w? 

fw*f%w, c^tw ^circ i iiwtcw ®t: wfaffotw 

^nrtw ^JtlBtojt’i $wfelB§& *tm*ii- wtr-^w vy 's <®t<r *rtafta 
’ttroft *rtaw mm <w vhShr «wjh* w$w w*tM ^ *rt& «?frwt5wi «tc?r j 
wc^jw ®t: mwmlm w* *f: wtstatw* w^vt* c*rw $fr* 





Wtnsfawti? [ Vr«f 3*, 8«f TOTOt 


^fTOffy<5 ¥W TOjt*t¥ 33? 3C33, TOW' 
’ftufil^FlX^W 3^3 Wf ^331 3^3 

«ftTO ftw ¥3fo i C3\fa¥ 

TO333t3 cto* ^*3 

®t: 3t3f3¥t* w few erfo<st3 *tf3*3 
fawt*3, vstre ^tf? faro art3f¥s i 
$tW3 3^3 Tsq «tfo$3 tow fo®sf3-arTO^ 
^ftTO wfew i 

Wf d*(t*f*f 

W c*3f«rc33 mu 3tett3 

cw to TOttf TO*3i 3 ft, cwsfa 

3T3*t3 31 ¥3tl I 43 ¥C3 TO^3 wt?, 
TO 'e W5 TOft toI ‘U’K 3faTO3 4* WF3 
?tro ¥w wti i 

*TC3¥TO3 3^ TO 3< TOj> ¥33t3 arch's 
4TO C¥f3¥Tf3 3X3*ra TO3 3tC¥ l 4r% ¥3 
TO «t»i *3 =»1, ¥f33 4TO 3^ * to c=i^ 

ftw* wra ®tft to 31 i fogfro to*I 4l 
to$ 3 'e to TO3 3f3, <®33 TOWtfa^s 

«CTO cross ftffc *w TO® i to® 3 wt? 
3fa 31 TOFCTO afrsr ?C33 TO 31 C3t©t3 
3J3*t3 WW TOC3 I 

<®t3 ws 3rra ct^I TOf%^ ^st3 i 

C¥l3'Q C¥t3« ^rt^nt^ll 31 v5f3 ft«r 4f?¥ 
ffC* C3-r ¥t<¥fM 4«f33 SW 33IFt? 

«t3 0f«3t, ffeftStTO* flt®3, ¥*[31 

43* aft oifo i 

$C*I? *t 2 p ‘nfwT c?t*r 

3%l C3f*T fW ^C33 TOW «(3 ¥fo ¥C3 I 
<4$ C3tW ?3 ¥33t3 felt* fo$ C3"T *TTO I 
WtCTO W¥3 TO 5 *, TOC*3 TO®t3 3*tW «MCT 
arhrt^t 3t®3 Cftfr C*tl «fB CTOfl 3t3 I 4'®fa 

Cffr CWtl wWftpi <®fo I fS-’rfa ftww 


3WJ 4| C3N ¥fs *ffo1 'e 33^ ®tw *fow 
TO<? I WTW’ftl 3l ff 'Bllu TO3 ^3 
3t3 I <$ OlW 3tC^p *33^ <TO1>1 TO3 

C3W ^l|3 <4^^1 *F3W if^W *1C^ I 

(ill C3t*r 333 ^3 3tW3 ^Wl 

®t3*ft»l1 *|f?W ?13 «lt3 TO TOW 3t^ 

C“lt»f3 5FW f3C'$ ^C3 I (fl^t>Tt3 f®M3 
f3C3 C^t33 ^3W I « 

C^$t3l <3r'2Tt3t3 f«f-v33 ^ *ft: 3P?3 3*tC^3 
TOW C3*3tC^S WW I 

^3 CTO^3 C33 f^t3f3Wtll 

31 «ftW, C3f3CW 3^J 3T3C^ TO3, Wt3l »®| 
WtW3 ftwflf 5 13t3#t^t3 *rtW 3f^C^ nftfl I 

«itfilwww ?tro srtat^ firosr »its 

C3S^3 3tto3 3f3f5 ^ft® 3*3 TO3 
C313, C3f3"H ^ 3f3 3t{5t'5 TO3331 5tf3W 
fTOtCW 4C3C*3 C3i 3tf3TOW3 5tl3 fTO 3t3 
f3C3 ¥33 f3!CTO? ‘‘ttW I ¥t33 3tf3TO3 
iftCTO TO¥ *tlf*T, 3tlc§^^3 *6 ¥TO^3f 
aUtPl®—<3l f^3{S fe*Tt3f3| fTOTO 33¥tft I 
3t3t33^s: 'Wt3tW3 CTO“f 3tf3C¥3 C¥C^3 
f3^“t3 C¥t3'Q *1^531 ¥31 *3 31, 

3tWl 3t3l ^Tf33l f¥g 31 fog ¥3 CTO3 3tfo I 
ajf33 ^3t3fC3 C3 3f^fo TO^, ^®1 ^33 ¥3C^ 
TO3C3 ¥33 C3^I *«3l WNtfof I 

33^¥t3 CTO1 CTO* C3, 4 ¥3 «ffo | 33 
3ll^tCTO, | 33 ¥3¥f3¥ 'WTtfo® « > 33 
3Ut3 f3foC3 TO3H ¥3C3 “f^¥3l »t 
3ff3C¥C33 ¥33 'Q 3^$¥3l 88% 4 !f3 C3^t 
TOWM 3t3 I 


gw TOwftro—n^s 3t^ TOTOti 
TOTOTOI* f3f33 3WtC¥ CTO33 foC¥ 
“>• C¥ti53” ®W C¥tfB *C3 I 



a#fa fima a$?*t atfifo srfa&l-faaca 
wifkaa atfaa* faaa% 


ataala a«t*ffo a*t«ia, «tcaia «t«ft=r 
^r«f5r * $*Tf^5 «iafalt '« 'e^5f^t^«l, 
afta fa®ta nfaawa w*r atfa? «rftki- 
ffaPPr mstoa *ffaawa aa* cat* 
^tfa ^t*f=rtc»si vm aasi<ai « TK«*f1 
^tatfe i nfiataa *n^ tffaki-atfa^t 
awta tafaata *ta *rhatai prat^jr* 
sfoittaa mta4 * *a-9t&sifa 
ca WW « astaffa^i £t«Ka 
Wi *>U m$ ^itaai ^hattaa «it*fa* 
f s®«1 'Q asrata ®taa *afg i 

atfSTfata afajta fawftPF Sfafaa *ta 
C^faafa ^taFCH >S>8tr Jf-fW <a|afaaT 
w «ffoll« w i afaataa <a§ 
aortal t* asaa aa '®ffs3j ; t^ m tfiaa 
m&tW aa 5*ft5 l ^t®r <4 «lfoil- 
atfaft ^$fca aataai atwta ataaj a*ta 
vtfHw r»tat«^faa aF$hr*wt*f* ^aptfe- 
^ata Bcfttatarta astiat* a^Hfcarta 
cata fapra cafaa cata *afa ^aa mHi 
*af*, afaataa *twr safaai #fa ^f&f^s 
naN-f * §Mts »it« *ta w «ifa*$a 
*fa*ita * at*wja *ra <(t«r nttaii 
<4 *rrwta ^tattaa 3a fa mfefa fiprta 
«rajt$ vrfefa^ §3 hmt sctfatarta, 
iinasj-faifa? aatia catnata *ta«rfatwa 
facna^tra fevtfft* *tat*a i atwi mtata 
fasata-afta sr^ta atawa 3fo $ts safafa* 
*itet*a *ifaw wrtai wtafci 

mfeai nfaataa 3fc$ta afaa aatatffal 


* wwrfe arwr '■rfifw ^fcaarc «ant* 
wtna *afc i 

•ffaacaa ^tar 1 ® 'e ^tawfa ni mtw 
«ita ^a *ta a«iata sjta 1 ®*^ mfti aw 
aw ^a =»i i at^tai a^a ata«, *rfaa* 
fafea nfa*8ata mtsft* fasaftaa fafaa 
asafjtf? « ^faatai c?Wa ara’rtna 
acaj •ffata-ra ^:a ^facii arftaaR- 
^ftatawa aiaj mh ait^tfa^ ^awtf^^ 
^apt 'e fawfa-c^irfa fe^ata 
jftaa afat^ nfaawa ^^ataj i <*$ 
fetv* atawa wtw fif^wa aetata 
^ ?P<ata fa^kaa wxtfr's ca^-fa:awa 
faufa-’TNafvr caiatata faa?^ nfaw*fa 
^att *ltl ar»t nfaa? 

>5f^*l vui* i 

4?an wte •fi’fta ?wa ca, 
a^ata fa®ta-4^f%a fa^traa aWH^ 
wfaa 'e ®ta sfraW-^^u ^ta^B amras 
ai maw carta orwal !taafaar ^af^ 'e 
^t^ta a«a ac^ *ftw ai i 

c^at;? fa^ta^a « ’fcaaat’ttcaa 
fa®tcaa aita-ataai ^ataai ataw orwa 
ataf^t^ ’fairti araa'Q a«a ^a ai I fastcaa 
wta « rstaatai ^ c?c-ra ®?aataa acai 
^ta fat 5 ® ^ca i 4 scsfctc^ aw 
fassta-^af^fa^aa i ^faa\a ^ ow«f«iw 
«at «rc^l a$f?a ^tw caM i 

*rtwr« fata ftwttaa ^af®r ^aata 
mtaai faa^s fir^ja* ^aft, ^aafafa aftaca 



'S fWw t *1'^ 


fiatw* irtsr tow TOi vr-vfrn Wwi 
cTO **ft, ^rtjcfiwfiwro =it=ri f^nPF» 
®rtftTOw wft; fo® cto Iwfaifci 
fir, fir TO fir TOl. ®fo JJfl TOtfel 
•ifi stnto *i wtofots «it<*r* *i fevrt* 
srtqtw* ctos c*itc?a toj «rtsl cw*ri ’rfi 

ifl | sfsr-qfijJT CTO fi^t^-fi^f ®1 

« &rt^9 p TO 4*t® I 

TOUTMtcw h-sstfi^ TOtswwft^ 
CTO fi®!fa W ; qfa’HsftTOS tffofe cto$ 
fiwtrc* =rt=i1 wtTO 'S^I *fiw «iTO I 
c*r ’w srtTO * ^to to Ctc?t ’rtTO*! *rtsro 
wrje fowtfi* TOt®ft 'e ft*flto®i 
^ €ti I fisifa-^TOf®* If®? TO <4**f 
to* cto cto c^, ’rfaTO Ntgw* sre^T^ 
TOl* >ji(S 4?1>1 *|^t® fo^tfi* £ff®®1 

sj^toi <ito i fe*t3v nfanc-t'« 

'■fWtWftl C>|| 3f®®1 fi*fa® ** *W 

sit'fi «rtfi*t** foto ori ®®?tf® 
^*V5 to fefc® ntHI fi®*TO* CW.m 
c*rl *tftwr *tos qt^sfoftr fiwtw 
srsrfimroi 4*1^ TOhs^ i c^t^TOf 

JftTO C?n 'sifiTOS <*l| fi®tH *ffto 
WfafiJ *t«F TO *tt«f I 

4 $ to* tofci-fto 

'S Jewess TO W® fill* 4*1 TO 

^fro fifior «rf®**i ®rWw* w* ^ i 
TOwfo tot* to* 

TOl fi*T> ^fiTO* TO 

^C»i ww TO; ^t?rt, fi^fic* «P- 
finwitt* cro *4 nfivr *twfa srto* 
««l8wt^hr w «rWi 

to *fi i *itw fitfir *fi, *irttwr 

s|^5 TOtfTO CWPt *t$«tTO *«IWR TO 
* to TOt* ®TOtTO«it* *itsfi* fi^tc** 


3fCW TO Wt»l1 wtt 

>nrtw ^^{5 i 

fi®fJT-«f?ffi55 ^’t ^tfiTO^l 
^fjpjlj « 5JjH*TO fe*TW WCH5 ^fi’H 5 ' 

^arnfi5 TO^r^cr fi^ w 
to ^fi i 

fi^t^ BWfTOTO* rfll 
jftTO «c<r *ifi^? 5 t:toi 
fiffe* ^t>rt«fj TO to ’TO i 

«, CTO 

nfi^c 5 ?^ «it*rc4> '^T’ftw ^ 

fi®St^->TCB®^ ^®C3 ^«ic^ ?c«i 
C^f ^Tt’Tf 'Q fi<lt^ ^2TC5^tS 

4 ata?s?, TOfl ^1 *ltfi fir I TO 
to cw*f filfi , ®r s fii^ « cWJt^t 
’T^’tic’rs TOf^, ’ifi^cw^ ’T® 4^15 

^fC 5 ? 'Si I 

vHtfif nfiw TO "if^ 5 fin 

nc^ fiFi^i c^ "si^rf toc^» c'tCM^r 
SRTO3 toj fiwfpni «rfi5 c’r fi|^l 
•Q 's(t^^ e i *?$ to® c*tmi, c^r vn 

TO^I »T® TO 

41 «tr®li-fi^JT TO?fctc=ra «rtftt ? i TOtro 
^rwSt ^l^r^sar w *tos 

JlWt^ 'S^’P C^C^r *rfi^C® C’T ®c®®1- 
nai ®ts fisTO 'fl’ftC'T TOfll 

<£r^t-f ®sfi: 

“•••^K fiTO nfi^W TO TO- 
fisstc 1 ?’! spits’Rii w «nt»r to '«it j it^ ; r, 
cwrf* sfspwtwnr ®tci c^r ^^1 ^mfi®t® 
S?fl <d| nfi^T *ffistfi® ‘wt^'SfiTO’ 
5)1*1^ Jitfii® *ffii^ti5 TO«H TOts fiTO" 
tii c»t^ i 5 *i® i c?-r 'Q 
^rw ^C® TO <WtTO fiTO-CF^^tS 
to 3i^tC(sr ^ntsR—4*^ TOts , toW 



to*, fato torero w*r toroi-fros* *** 


atre *fi i ^ w -rtfo—to waft f5rsst=r 
*ft?[ft* reft *to* i to-torrea 
ffPTtff TO to. qfijCffff hr to \fa* 
■affttont® ?a <w srtscsni *to*to aft 
to to *rhr i 

artfinr affaR aft frota-to to® *aatff 
*fre fijj* tor fiatsf to*r ®ft w*pft 

« *?tTOi toa cat’ll i aft tota 
to&i-fto tore «rtFr 4i **tto « 

*m*ire tola tofa* ®ft ft 

4i\ tore* toafsa %f* *troi *fa r 
aft «r*re toareNi re yrwit ^l^- 
uaf c^r=r ajf®TO»tre *rttoa nfaarea 4 * 
m «rfsto w* i 

tot*, tofsa ftto torea aft 

arft* «rfafti-Prapr torea *tto « 
fflTOtf* J T'*tt* faTO TOOT* a)<?j3 ftaa% 
tote* to ii ; ®ft to? ®ta *tota* 
^tof® TOfal tffto ^rota wrx ^tret&r 

1111 *1 f*£ *RR 4H *aafff C5&I S*tf, 
®fff faaa«l totoa *tR f^TO 

*aft i toarea 'sft'K tofft fare? ret? 
?$? *tre tow *ai 4 -to« to* ?i 
?eto «rfs« *reto aatTO? ^$®tre wl**i 
3 i**tt *reft i 4i arej at°*ta fa®ta frai* 
sfto* ^TOta^t « ‘wt* frof** to* 
to*i «r*t*r, «£*®fr* fato toffla 
*Tfil5l»|Sf1, a)*|g fawttoator aja^l **1 

«pf f®* **i fcre* **i rec® to i 
< *rfihre*nr srto® ‘to * fato’ *rfai*i 
TO toatat (»»<•«) *TC*Jtff ^r«PT atf 
Wft *rere i tore* tofctorre m* 
toatoata't rere tot* fato to* 

wt* to* to*i «rf®«itpr 

«r*tto ma ajww i 


n^*tn toto fif^r Httli i^tfir* 4 to, 
cTO-towaft*tH-»r^ « ^tc»it5^tf? 4i\ 
4i ‘f*c"ftw tot^a TO«’ ^t«n- 

wtiton ^nt% , »ft*f*t* ; 5 ’r^a? fcrotflw 
«tto im* i ^»jtR c?rj to» 
W. *^^SF» affWtff af^tfftffCfff 

j(c«fT 4^ ar^TO^^n 

cffcvci i fft^tff ?n? arw«>i— 4m f*, 
^tiusi ftf^ff fftc^j's ‘aitff« torsi’ nfii*i 
^tu«* i ffttfft*. *(fir*tff fftffjw *ffijffr?ff 
'BfM « *^C5ltff 4$ ffltffffl 

Rtff *sfit i qfo fftprff *> 

^tffffi nfaj*t}5 «f*t-f *r 

fftft; 5rf*ifff* *rfai*tff nw w 
ftffto «r*fwi *sf vRscwff *qi =w i 
fifflfsT Bfsito <sr*rc«iff 

nto^tff* ’TfaJtstftR *t^ *cff 

fftWI TO TOff «f«fJH*.f£Tff?to fftff 
‘ffitott ff»«iff *tfHV 
flJTOfftffl 4*tto fRR 4H WJft 

‘c*rtff*fffKRvi’ ^N* 

i «a| ftcff nto *f* 
TOtPr® tot*r-*UK*ff >!^iji c»jt& 
^8 iu-\ i «r« *to«Pi 

TO*itff *tr *tffw aft* tp:- 
«f*H toi w 1.1 f*r i ®^« fftw 

®§f5t<f Pito '*ff«ii’ 4i\ ®t« 

TO8T?ptff ’ft 8 ! to « *$' ^t<f* 

^toi *r*ft*iff *t®r i tort 
«r^8T5i3r?f wt^fa W «r*fPr® 

ffR i 4 *<rt ff»ii firc?t«F cff, nfilwa *&* 
TOto to fwto nfifftPivs 

11 ^1; f%«if=T a?5ff^ff*ffC*lff tore <4 *\i 
ffitont:® to wjrj wtofacur 
*jrt ntofn® izi «ftc* i it!®* «r*h 



fa*0t*r 




t W af, 8< 


acafc ajaatai *tsr! fa^fafaat^ aate 
ajfawa atcaa featal stator* «rata$: 
fas»a nzv ?ai ’pstfa c-ttetafatcaa 
$vrtN ata a?fana faa^ cm? «jraai 
^afara *S*3? arstcra afatartctf 
*« • * N ^i ?nw cncafa i nfaataa ^ 
at^faaf srct&ra •A aftaa 1 mv ^faai 
IDafaW qtlffr at? Sftatfa i 

fa^ttaa ^fata*) »ta fastcaa ^csr ®ra- 
5 rt«ff ; a*J, fatw. staiaatanw ’fsi-^nsrttaa 
nfaarS fasfa faaaa* *i*s? s *rfswtfa nfd 
fcvjtfa3> a^ata arcs nfaa? <i)$js 
^asfaas - fassfa-^fatnta nfa&ifas *c**i 
^faaf ^cat’t-gfaai « fafa-aja’si j|? 
ntiffita ^fara a*ai «sw ®rtafc?a nw asa 
Vi fa. ^tatefa^ <®ta 3ata ^ta c f i afaataa 
fm sfa fafts *w wawtai fa^ttaa 
« afaaftfaa <$*|B <Jf*Wts « 

atitata ^fna afaara «rf%^fRi ^faftaa ant* I 
^falar « caatal sfat?a sttatea- carafe* 
fa®ta faw aa aa*? atfotfws ^ 
ntft’Ttca atai ^ca i 

stata^®: ^tatstcaa ®rra§ nfaacaa tftaai 
*t«F*tfa «rata ataa ai c*ta a^a nfa**- 
afa wm *ai *ifatt?a aw <snU\ asa 
V fa i afaataa fasrc ^faatcaa nfa wri 
a?faa aca^ saw; <4aa ^a «fiaic^ 'sjfaai 
^faattaa ^tas arcre ntacai aw 
«ft*n *afa i sfai atf*wfata catafatata 
Wa ftstetai? ijtc’fea faa*i> caw #fa 
s?fawl afaacaa ar#t £®faa 'arcafaa saw i 
afsataa ^fa^ttaa afafajtt< aa^tcaa 
<wtafa «rtfa* afatar naan sfarta fetji 
spratatam ?ta faatta 4ta afan 
*f«rfa fcfai a^Cfa ?cafaa i «rtaai 


ataw aftatPf ca, ‘^ata ^faaata at? csfa- 
c&ca?i It’&’-iia afaaewa ^Mta * 
a ^af^> faatcaa ^z 9 ^ 
>i^jf^ afaa?w m ¥t^a ^t^ta Stan 
ata a^rac^a i ^aa <£$ wffa 5 ? fet’Fta 
^^fa^tna aff^ «ita$ ^aata afaacaa 
a'»Hf® auMf awi^ata a? fewW- 
'sftcat^a afawa ^a* W ^ ^ta^ 
V* i a^a artoptfift atw ♦ffeaawa 
^jaat^lsr^gr caanfaawa «wtfa« ^^a 
fsf%-«r«a a^cawa i 

*tfaw ^ ^^-fafa® ^w ^fwa 
ajN^^fca ^fa^ f ai atca I nfaas- - 
af^rat 4$ ^faawa a^^ 5 ?, 
dTff’ffs, nfifat'a, fawfa-^wN 
^Ha ^pca afaPt'Ffyi^ faf«t ^tc«r ^taai 
«rsma ^cs nracai i <*$ 4aw asrtaai ataw 
wfatff ca, nfawa fafa® v*\ 

•ftifafa « fawi-a-a^-f^i ^hcaa a^twa 
at^Ni Ratca ^fa 58 ! asf^t^ta cart® wa 
faat 3 ?)' 'icatWb'ar % a?l-ia nfaaaw 
ar^ifs 4nfcai ^t^fa ^r^i ata ^wwa i 
^t^ta *swrc*rrfto aifen^s atcaa ^zw 
«iraai 4$ fa®fal?ar% a?t?r ajfew ^r^fa^ 

6 asrafvf wha a^aff I 
atwi ®fafa fa«fa ®fafifaasac 4 ra ^sr«*r 
^nfa %aca faf«a ^®tfa^ faaca *r«Wf- 
ffa* a?^cataj« waf^ra a^^i ?tcaa aja^i 
^fatcaa wr i fas atai ■si^faata m$ 
faafas^fta n a^^ta aja^i a?ai ^aae 
jfga w fa, afear attar ^ar*r a^$i atcaa 
ajasi at* attf afar I ^aai «jKi 5Fafa, 
nfaataa fa^ a^«i-«f? ^«fa ^w faafas 
^sfta m*r a^p^i attaa aja^i ?ta i ^aa 
^rfaai ca^ta faaa-^fa^tcaa «rt^fa enw 





*rf*am cto 4*n ®pfaa w® wtwr 
aja?i **fs *rtf* i *ft*t*, nfinwi 
‘Hwrn* a^ ifo’ a<?3i «rf% a?* ftaft® 
«nra *t* «rt*rai n*wtfif« frotfl' 'Q 
’Ttflftr* amt-rea a^ asMraa ftca* w& 

a^l>t* *JTO «1 P I ^t^tFJ a?ta 
afarf^a ‘*tl « "it’ TO*i <«ft ifo-a^sl 

fro?* ®ts nt»i i ifi^m 

finftprtt* a^3tfi> 4*a *tj8*t*tia 
«r^tc-f* *t«r to? i ^ *wjN* 
f*r**t*fR at* ‘srfearta «^a ?tf?aV 
V* vitat** 4*15 wvif faaa *r*ic# ca 
a^stfc facaftw. caf3 fljwfttw 

«f? tft« to? i 

*ft?t*, ! ®rtc^f5j to* *rf«w* awa 
« «R*i«. ^KHrf*t®w »p*[c$ siftatc** 
ftaft w*c*r «it*f* ’ffsrf^ a^ar cni 
?a«it* i «*** «r 1 »itJ?a 4| faa 4tf®itpr* 
*^(* ?«tl ftf *W 'BftPf «rt*ta 
TO^J rt* TO^I I 

*rr<*w* «w?t* f«fi frcs 

«TO*| *9|C® ?*, nfa? 4| ??ca 'Slltf-f ata 
Wfi TO? I ffl ast^a ft* f*C* J Tt*t # Wf 
nt*W* ?W3 aflffo ffaffa* 

jf«sj< ^(*rfa€* to *rtt* fa i to wi 
»!*SJ t*, 4| C«l%a ^fak* *f*- 

fa^asta fc*rtal nfasffa® to <rtt* i 
wWaa « wtca* ^knfaa^fal w 
sffaka ton *tf*TOra »nar « nfaffa 
atfSTO'fa 3*3 stiff* «ft* 4**a «fc*taf*t- 
W n **—isi-'e ^f*t* na a?ca aafa afta? 
^11 'srtcsitsj a?ta nfawa cafaf^ «fts 
?Wa frWaatffe *?* toss i *tPb*- 
*t TOftaa fa?l cto «rfaai a? a?a afa<5, 
fafll ato »,*•% frtart *tf*f ^«f->ft^Nr 
c*ft* «rfjff?i c?c»ia «r*^t* 

’I* f*w upiitn^ *j*?f«* if?F*l *t«fi >ia?tc*a 

*nt*t* l^t^K «flvh* ^rf%f^a ?c* 


nc^ i ssc* *ihi* ^ «. *tf s w 5 *^ 

anwtcw ^ 9 ttf*"f « $$ ^pi 

jr*?tca* ftapi-if^* 

*npi*ro,**« N fet?i anpnsr ft»rlw *ft^it* 
j r«t 5 * s n *wt? i ^ c^^t* ^Tt’f c’fc 9 ! 
nfa^rir* n^s ^?ca* *t|f« *3?®i **l "TW 
*c* iz*\ *it*fl ^H1 ^*fi i 

f*«t* ^fffa^a^a fewc# nfast^i 5 ® 
nfaw* arntrua 5, *it«t*ifrs* 

*ffs5tf«?® ?* *t ; ^FfC^ JfTS^tC^ 
<a* «it* *t»ffi ^rPff 'tt^ i 
'sita-ajna f^t*i w 

'SfPifisa aiNf ^ $*it'5 

*ct «it*t*ftir* *i*fl « 

*r*c*tPtai «rc*t«pri ^t**i 
ffa. nfawa §c«p# ^ ^ 

c*M*t* w& ^t**i cwc-ta « 

sR^Wstl* >f*1*1^1 w ^ta« 

’ftcai <4^ *tfa*ir ^i^a 

^f% wrfw* «rfaitpf 

?:a i 

•ffa^cifa atfW ^^sfc 5 ? 

di| ^a ^rfwi apf^a ^ajh 5 ? 
silt^tfatta 'Q ^^“tsaf silt^tajta a^Hac** 
««wr* -*ir«ra f*pre* «« fk-R 
'« cata ?af? I at^ta ftapi 
'Q 3ft^r«^ c'sfc^f ^alacaa ^taiftwa **i 
i ^rtaai aitii «fiE, 4 1** 
^f^sfac*! ’f^acaa ’T’MC# 'sitaai 

ac < <ftft> ; $ 'fi ^cstafll ^t'® ^aiai I 

*rfic*«rM '®iac?t f fa ^ «;?af? p it ? t*rc s F 
^faac^a «rf« ^tc*a « TO*tf>T®r* 
^csr ■Bfiifa?' a^at* afffk* 4[f^f ^tat* 
a^ai c*ta ^af? i Ife— 

^nfsa 
t*wfii nfaa* 



mma 

faafFra « frsrft-56t? «r*rfa »rt*fr^nr 

^»8b- >ft^ 3T^*hr faarfa nfonr «rfolta wrc^i <4t *rt^«tTf? 

^tm 1 ! *r*w ^rhr ftt^nr wiTtffe nffewR *wfa m *rfwr ‘wfa * ftwN’ 

^ *rtfSr* nftrttfti froffe^^tn «wr izi «rt»r^i ^tit^i toctNj wrtti 
ffefar fawfa fww n* i Rwtrw «rf% «p*rfotwf* 

am: **t* to *rfi*m *tfam wife «r»rtffa wrci i <4*rc orrc'tffa wi 

ftwfcsra ®sfa *R$Ttwfo $pw> ftwti?nir <mt*ft*, ^vstjf, ’M^’ffai. 

WI’T VRt?f '«Rff« ^t 5 ? I 'BC*T5 Vt¥1-*Tl 

stfB sjtaj ^ar w «<-wnr wn *n rei jjw *ti, a rNtwi i\^it 

*rfiiFfwi$ *$ i ittvfe «rf%fetFra *tfi? f%*ft^ «it «r*rtm wra 

•ffiwtw 4*13 ftwi faftwr arntarctroi wr fcrfos i 

nflwwr ff-fsr^tpnr fccro *»wN fettfe* *rfsfc*u w 
>rtf^^7 *rfwr ticfe m «r« wf»r «w ii\ wrci i tf?-farft*nj w& m 

«rp «rc«fa Qwtim i c*r-Rt^?r ^W^rr « ’rwrtf’TBi vfcwzi *rffo*rci 

wntwi *\Pfij »rte *?n w ^ i Tfrsrt «ct*Rtrr* fc*pg^ ’TWot 

mv ftfwtw ^rto? 5 ? srfatfe i *rhn *ffe, wtwi ««*r i 7 ^ 5 rK?fa* 
«rfofetwf *f«rfolN w® «rhfr *rffewni *k-MM wtfwi ^frtwi wt« 
iu «rfatora fevrtfN i 

[ *ffwc* £f*rs *rft wtm *2* to ] 


w«m>, ^rtsrt fif^iOTr ort®, 
^f*wt«i--> 


w&mW ^ 
»pst*rfa, ^Phr ftwft nfiw* 


SlcJfMtosw 

idrc^ftit fttfo i$i ^>8Rii, 4$am can «wPt« m ««c«*t 
’Siii r*rfNt^t«rt caR. ffi pFt g t awfR *$* tfn 



iU i ftflij 


#*t c* r, m m 


f%f% 


w'N'stfta'* «Ftm ^ftft^r Hi 

sr*n wuft i 'srrw’F 
faft&T «rtts, *ri WRrfot* ^rrftr y\ 
<w «nrm sffasr *kw vst* *rH*j 
wx i ch 'stn c^t* spto* tof%- 
«ft ai¥N f R"*ftti c«rfto **, ^tr* *c»i 
*mfo » *¥#> CH *t*fl 4V wtf^ ^1 
$\h cm c’ft wtfa *1 wt* aftast wn 
^hr» fctt* vMfo ^ Thr i hvh- 
iffo* W re? vws w «psr? srifiw 
fifo* rfatsf?* tffanrrafar ftra >nj¥m 
wt^i wfai >rWft* *tw <a| 
fan? «rjfhr «itcm to s?fafawft;ni 
’prata ’piW? I^pHi 


re%*i sfa spfafawt^Ni wwflw 
^fafa* fatsrcm fare ^f*rw snre? i 
?wffara ^jare? ouroftre $fai 
sfa—apfare *t? sstm *wi, wtwi Tt^f^i 
<w star* ^^*nrei i $t 1 ^rre *tt 
c*fa j\h ifttifa* nfifatfr »w rete 
nfowpj^ ww, ?tt to tflwtn *faf*» 
nfavt hzh srere i 

«T5J^ I vftHFftHZ* 
to$ w&fcrofflifaf fafirci 
*r*it?? **re ** i w «rrere «?t?re 
re?*l tt5CT^ TO *1, ’TVfr ^«ltfCTI 
to TOli^hr fcntrN* vti.TO «rt*i 
mfa i ^rrofapni tffaTO wffi cire re, 











fat WPrt tfa 3rtw ?ij7t*\ *r^t? 

W^CTFtCf? 47 fan* 77^7 «Rft«fa sfRT 
fafa7 7tC7 I 4| *Rfafofa 47 3?fr 
Rf7 •R'Tgf tfat® Fff»17 C^fl 
^T%S 77R f=nr38«l 7C?f I 4| *f?N'®fat7 
^■Hffal W7 fafa 7H1 CtCt *rtw I 

cftwi tRi i tfa 
47171*1' *1 TOTtft ^f-| C*t7 *M C7^, 7t* 
St** C7t^-R®t7t^ tftl i ^JtfifRsi 
47T7fft tfa I 'Sf+TtC* fw«rt 5(1 7«H 
*1*1 41 ^fa 7R*TC $$ 7fC*f 

ftotfa^ w I <ii| frottpre 7c*r 4^f5 
C7fa C«fC7 47* 37t*TC C7tCT* I 
^falM §*77* 4^ fiftft* CTO6 

C* C7R ^ WJTsI 47*ltaj «1tftf*7 
C 1 !^ flOTl 7R IWTfatft I 47fi? ^-SRSf- 
C7R 'Q 47$ SpHsRWR ’$lTfa7ft*r 
fif»l7 fCT 47$ ftfa?? fa* (Fcriilized egg) 
tfr 7R I 4| faffo Mfa ^CTI 
^ifa* 1 4| ^ ^jflra ^ TRar^j 
c<rc7 c«ftf5sr 4« c«ftcfct:rfiw7 mfr® 

Wtl *Wt* fofa 7R <JW * 15 : flt?: C7t*- 
fitfafFR *CT 1 tfoTtcw fafss sfsic? 
47**1 C 7 R fef *7 (Differentiated) 
tti fkvn fart* ^ 7-3717 « 7»!i (cvrc 
—^f|c*5 C7i<3 3 * 1 , 7t« * nar 4 *^ 
#t*R wcti "riftw* ftf7* «T7j7, lit 
wi tut* C7t* 3rfo TOTtSt ita* 
itc« 711 «mrRR , hr n*t7 4| 
4*15 *tt cite** tNjct csftt w 4 ?^ 
#57J7 CTtOTt 7W« 

IHPW 717 WlsH I«t7 «ftC7 I 4| 
fflUfaW WR-^77 **11 TR I '774* 
Jjfwi: Wtffai &*rhrt7ifa C7ttw 

5UN ^tl fwf^nr 


'artC’ltP^n 477 C7t?PRR5 
^rfapst^fSir^l C7a?tf7 wt\ Tin 1 
C7tr^9 C7t*( 

>rwtT 7rr7, 71 7tHi7 cTtm 

*tfc Rc^i vn >R7R 1 «fhr ’pr 

C7tRn| yi 5jt^ «itm 1 crft 

Jft«fR*l7: C7R-f70t5f ( 7<R« 7<R« 

^fR7 C7R-«rf5\w« ) ^R1 ^tfs <*TR7 I 
fifa'Nr 'sitter **ftC7 C7W i t s T (Nucleus) 
4<^ »rtldtsrt«ni (Cytoplasm) I 
c^twi C7wfaii ^ftw Rratii wtfi 

WRfe* I C7^^ 4| ^3117^5 ^7®f7l7 

cTtwtRiR 1 *rftcfct*ft«rw 
7 ftfwr <rrta 7 e n» ^(l — 
5ft^^t7fb>ii, ^tlwtcThi «r^f7 Rf%?r 
<ttc7 1 fat tfaRTt: ^rfaiS cttR 
47f5 nt3f C7Jft*T titt 1 cm c»m R» 
C7^ 3T*lf?7 .'tfatfat C7^ 1 

^^’9 7TtfC79R =11 tttwt 
C7^C^3 ^*|J7«n *ft«tl tff 1 CtR-fatftWl 
JfJIT C7^ 47 fac«W «r*lt^C7 ftttfat 

?c^ «rc7T7 caftc^ftttCTi «ffafafa 
9fk 7C5I C7W*ta?r Jl7jfa7 C#tWtCTfal 
fafa I 47^ aPlRW 
TOstcjR c^twfCTtc^a jtrti fafai 1 srfafc 
C7^1c^il C3ptC*ltC>ltR^ ’TRJI « 7R 
«Tt«jt?l«i yU'S t\wr tWftt ^7fa 
RR tw 1 Rfa« tt^lf «Ptwr cvtcttn 
caFtc*itc>itc5i? jirii Rfair 1 
«r«rfats lm*r ^ WrR t 
7^C?<f tWfl <RC7 «Rtfat R» 

atfwtctfatft *wrfa* 4771 ttwR 

CttWtPfftW lttfafa7 8fRt7 
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*. *** ] irinttto fete *b 


csptretrefo ®re ®ti iHtifa 
fot#**i w *rere i captretr*rtrei wu 
«f*ft=r®s fan «r®trei srfotifo® *nrt«f ®tre~ 

CSTtfifar, 1%. 4H <i) (DN’A) 'e 'Wft^I 4H <4 
(RNA) | 

i 

rettfifr, ^ ifj=r v«j 4H<, «r|a. 4H. 4 ^rei 

^rfafa nfoHti i ®cref5 apw ®«ia 
itWtl HfofofH® TOifaCTl ®re fcvff 
H* «flfSre nfawti rei ^ i ^foi5 fofa 
®jtfotHi 'sntfiKw f%f%?r <er®fa 
fofa rertfBn £®fo 414 fa far retire 

b«« >.,• o • 'BfjtfaRI «Otfaf® 4®® 

lt®re *ftre1 fa 4H 4 4H ®tfa 4H 4 

itift ^ 4®rea c*fa:fl[fi® refafo *rft® 
WI 4$ 4?*'®f?it^ ?re fo trefoil© i 
fa lift, fatefafreffefa®fal 5ffav5 ^ 
faffs fe*ftrfre—'fatfaforefa ®n®fir® 

®JTfo® «w FfafS fafa £«th flpfre (^itre- 
fa» ®itft®, *Tfori>tfoH « sifofan) i 
«rc®j®f3 fan *ti®, fafaforetsr ® 
®*(®fa® ^tfo® irerefo®®rci 4® fa© 
*re refo stefS fo^farefofa *i£h ®re i 

4®*§ fa 4H. 4. w v*o,o>o fa- 

farefoft® ®t®t® ntre i «ri® 4 h 4-1 
fofcforefofagfoi:® fa^faforetrea i?re 
aforefa 4i< «rfofacHii n?re tfoitfai 
itre i retretretrea Hfortift® foam 
rere fofa®tre i»n nf® hi re, 4$ fa 
*®rea *nrttf* retire hi retn fore® 
wfito® stbrh >rre« ®fre i rere 
®fatfa *fffai reret 4t Hire fhh 
foret® ®fli re® *rtre i 

®faretre* refaforera fr*it«rtre sfan 
nre® fafa® ®rtre, ®i -srit«i ®ire $re 
c*!t ^*tt?foiSre ret* 4*f& rere 


fo®®®fre w *re cHfw mti re,Vfir 
c®tn ®tre refs «rfofc ®fare fare fahr Wr 
«ni aftrea fofafo'sfo «r®tfai® w <*w rel 
&fat&r®fo fa^fa afarea Hifaa^ltl wtfa® 
^i ®®t®F *f<® «rt% *t $ttwr 
caFfretc’rfa c«fre <£f®® *prttf faw 4®^ *flWi 
®fli w Vf fa i * fa Hjtf tfafa c#re 
4 t »fwr *iifai farera®ftH *tw*\ 
wire i 

b»^ir jftre fafa ^ iwii faretfa 

HiitH *rti i 4® i®wi 

arcre ®foci fore «rti*rt5 fa^retfaii 
reWapf® w. ®r*fi rew aftitlorW 
®c<f hi i # w i®cti fafccitftn 

^Ht^re farwt ( Virulent) 4^ ^*nrj5c® 
®fallft (Avirulent) H»11 Itl I t^CW 

cwc? ®Hfo?® fare^ nwi 
^^tre'Q <®tn ciNwi cf«n itw hi i fa 
fafa CH^rren ^rfaci^ afaitl ^ 
®tnfoi® fac^?f ®fara? fan tficn cni 
4rn-f ®fore fore ^^afS fo^retfoiti 
w 4H^ ®ti foreft c?if 

jft^ i c®ti-fo®twrei nre« 4^ 

fo^ff ®ti 1 ^®it^ ®t*ffo^® 

forest it®ti ^foreft ®fot*i- 

®fo fo^ift a?NHf® nfa® 114 ^ 4 ^ *ifa- 
fa im®®tre 5 f®tHre®fa® irw 11I 

4 | H^HtC® iJtfWhr ®*ft®1 (Bacterial 
transformation) Hre I *f?H®t®tre HJtft 

fnti ?--m® >wt8 ^11 it®i 

•rifa nreiH^j 4^ ®tcH ?s*rf®fo® ®m 3j®< 
wire 1 it»rlifo® arfaiti retcii fofonr 
^ntwtn *f®¥®w crerwi c’rre re fa® f® 

4H 4. ®®1*T H*W® ®*ffa »Tf<fH ®sc® 
ntc® I C«rtl6H HI ®tl 4H. 4 HTtr^lfo 



«t*r vg fait* t >H ?*» 


**rt®s ifcti sri i ®®?ft fa®t® isi c?c® 
ntci ci, fa. 4i. 4-^ ?vr«tfa? stu- 
sfai fafa i 

ntf^st? ®fasti new icnit? ?i 
ciw «titft® scscs cs, fa. 4?, 4-fc 
^vmfvv 1*1 fcitit? i utffcsts ®ttsfi®fa 

c«ftt6flf ntntft® fa. 4? • 4. m i towji 

msfai tow itstcir 4®faci cm its i 
4^ wt® 1 !? ®fasti ci?*j f=»f*rfe ?jtf> 
sts cite?? icufc wnw, «rm n i 
^JtfMhr ®t^?tci? aRi-iffasl *tfci®1 
its wtn cm ci, 4«fa ftfafe ?jtf Whr 
cite?? m ntfct® cm c*t?-*rtftci 4ifc 
ftar its «rt*n fa. 41 . 4 sjtfNfa cites 
iitfs® its i cstfifr ntn tnl5 cites? silts! 

^ffC^F I ®t|stl-fa. 451. 4 ’fWHil it*i 

nw® citsfe ci?*i ®tl?m-fa 45f. 4.® 

C«ftfi»5T J[OT ISC® VftC^ | s^sj 4*jfa 
4ifa® ics 5?^ ap*(< ®tlstiin lifts *s 

4 ?<, cits-sts 1 )? fa? its ®tlsti®fa csfsts 
nfti i unit iH cstsn sts, ?jtf frits 
®r|stti? «r«r^ 3 r-^*rhrt^‘ itn fa. 4i 4i 
4 fr «it«r frtweitoj ci. ?stii artfr 4 feftir 
®itsfa (cw- ciTfa® ®tlsti 4?< cfctutcii 
csttnli ®tlsti) cisi it® ctftfa 4nts. 

4i. 4-? stsl i utf frsts ®tlstcis 
fa. 41 . 4-* i® 4$ i? fift% 4 frf%? ®t|- 
?tC1? ®tl. 45T 4 wfi>t®l 1J1 

®tlsfa ®fcs ®tsr ssitst is® Hit? Itti I 
4ft% 4 fcft? ®t|?tt1S ®H®1 'Bit?. 4?. 
4-S 4Wf® (Replication) lit® 4114 
fltt? faf WtH C»t I >Tt*lf®1 ICSljS 

nffai cm star p, *fr istis ®ts. 41 . 4-? 
4SSfa asfWF Clttl? (Host-Cell) fa. 4 *. 
4-? it* fsfasts frns fjfasSfa 1 st*r si, . 


fa. 41. 4. 4 4rts. 41. 4-1 Ifatlfa^ afasi 

4TW® brsifei 4tf I csts csfa cs*tar 4ti 
451. 4-4 «t«Tss-fe*rtits st*f 1 
«t^5Rfa®t? «rsfai fafat® wti- 
5f«r®tc? fant^ m it? ci, 

«fi3r5iii-5fc?rr^ captcstc^tcs? fa. 4S. 4-? 
1C1J SCS®t?Ii 4?^ 'Bit?. 4S. 4. 4^ 5JCSC®? 
'BIS^C? f*IC?tfa® I 

fa. 451. 4. 4T^« fa®tc? 45R5I- 

fafa® itt®, ®i s®t® s:®i 4 ? ^t*rfas nis 
nc® nfisti itin sfai nsti i fa. 451 . 4 . 
4^5® fa'Blfaflfat^t^SJT^? 

4s|5 fK ^awt*f C?C® ^ftC?» 

its 'SffafS fa«ifa?tlc?tc^? m 4i{5 5pc? 

®Pt?S SJ» 1ft® I fa 41 4-t® 

ititsi®: itsiS fa? ®Pt?^ cm it?—# 
fafefsi (4Jtt®fal 4 '®?tfl ; r ) 4?s 
fafsflfa? ( lfac^tfa5| 4 ifafal ) 1 11® 

fa. 45f 4-C®^ Clfa 41tc®fan iftlH 

citfc H^fan nti 4 ?^ cifa ntfass 
nftiticifa ifac^tfacis nti ssi cvpi 

4lfan 4 ?n JFtfapr 4^ ®lilN 

^ns fafa m fa. 45r. 4-? ^tifar li? 

lie® 4?f{8 itsits «wtin 

^tscsi I ^tc^f? ic®—fa. 41. 4. si® 

isi? ciiist^ nfafjfafacifafa® ^cis 
Itsi 1^® 4?^ *J1rt si5? f*fafa? 4 fafafafa? 
^ts?r®fa sfaylc®i ?C4? nuts sjp sci 
fafal ®ti®-safa lii ^c? 1 4$®tc? 4®l5 
»1falC1? '4TtC®fl1 11? *fMC«W ifafan 

ic® 4?^ w*r®tc? ntfai ifac^ifaci? 
ic® sfac 5 tc®i ?C4? ?t?i <arfa® itc® 1 4t 

fafal ®tI®-S?mtIC1? (Base Pairing) ®W 
4®fS ^vc»l? ®tl® 1®ftw in *5Vll5s 
®tl® 1®itaP1 faltsi 1C? I 4lfan-#fa 





Wto f®. n®. 4-® ®t*rfl® *tim to?® 

®l C?, 4$ ffjvi wfo ® 4*K *(Vl $|B 
*f®**tn® *$?® I 4| ?t?«Tt? ^spfc^ '*iW 
c®fa <w *tm ®tc® i 

®t??i ®tfl c?, wwffc ®?jt®® tft®nr 
kzw c®ft-f?®t®w? ??? ®t* «r®??-fe*rffi? 
'qtoisft?* ®$f® ®«n ?*®t*» ?tc® 
f?«t®w* m c®t*r $f5c® 
c®tt?? «npm«r®R?-fe*frttH ?ft® i to®® 
>T?to f® 4?. 4. ®*^ «rrtil «t® *r®?®- 
fentwtPRr f® im ®t®**h ?c®? $w 

W*1 4| *l5ftto 11Z* 4*fS 

f®. 4?. 4 «^«i $f§ ?? 4**. qz^h 

•jww nfa ^®r toi i ®t?*i ®rrf=r 
c?» * ?tlf?? 4?\ $?tto € 

®tltltto sjr® *rc®t? iz* i ini 
S*f«itipnr 4$ fSif^®ts ®t® 
f®. 4*. 4 >J^«l ®t® *$*1 to«i 

*ff®®t»R1 ®5C® *ltE3 I ®W, 4*f5 f® 4?. 4 
4%dzi ®npsn f®. 4i. 4. i<# ?? i 

f«. 41. 4-* ®®ff®? fefiito «rtoft® 
’®[^*U?W e f%I (Semiconservative 

Replication) ?t*| I c®pf*PFf « «frtCT? 
4i jnt®®tJt *r«Wt® ?jtf Whit? ciz® f®. 

41. 4. ^ ®$ffa ®VHt£f® 

®tt? <ratft® i c®. $t??$ cfriw* 
fc®®? fetor c®car*rto cizi* 4$ toft® 

fen^® 1**1 m i iMt* i'll H®® f®. 4i. 

4. ^wi iiit* ’ft?? e tt'e ®| izm mi 1 1 
If® orc?t®? c*u to?t?t?to fentc? f®. 4?. 

®*i® c®te ® aftrtoto ?toto 4®|3 
afar n£? ®« w i 

??®t? *di nflwh ftfeftofctl® s^n, 
4*f5 -itofevr, ®* nf®®t*i 4i ^*ifafnl 

f®. 41. 4. 4?^ f®. 41. 4 . *ffa?ft?® itH 


4®|5 to? 4?®tl? (to ®npfrf)l 

<® 41. 4.4 1f1lft ^®1 ®t®» 
fl® ®qf|® f®. 41. 4-* *1® 1141 

i\ i ^fsif?® frfaprto ^ f®. 4i. 4-1 
® ®®t® c'srNwWjf?® ^ 

ftfaRft? ?J?®® f®. 41. 4-? ®wn ?? 1 
‘ill ^ntc? 411* ^®??t 5 rt5f?f lfcW5tl , »4 

f®. 4®. 4. «t®® ®?1 »T®^ 1* f? I ®5? ‘ill 

®t®t® 5 rlww ’f^^i «j? 5 ®dfc® 

®fc? f®- 

41. 4. ®^w?n® »i®? in ®t®l ®*t 

*t* i 

c®twtc?ti:«i? to^l ®t ; »i 

cmt d, ®f® ®ar ?t?t? ?® ww® ®to 

®®t®tc? <5ff?® 41 4®f8 

iii iz* i 41 ®f*r®t®%® izn to i 

c®lto? ®Jtflt?1 wtfo® 

fsr<r«i i fltotl 

C®t? H C®t? 4!r®t|ws ^^fc? ?? I 

4*\ 5T 5 !® csrtis® I ®®*t< fto® 

c? ?w»r® ®^?t? ?tc®. ®i flto 

4?®t|c?il ?MJW ?w® »wi ®c*r ®®tft® 
?? I ?®?®: to 5 *? ®?{^| f® 4?. 4.; 
f®, 41. 4. 4?®t|>l 3 T^ : ?? 

®jttoi 'sfjtto^r 9 !^ i^tii toi iz* i 

f®. 41. 4. 9fir ?m® ?f *1 1*, vz* 

toll f®. 4?. 4-* Will S$Z** ^ssftapil 
4411-1Z1* 1Z*l 1* I 4| tot® C«tC® 

®®t?®:| d wfa $ 1 * w, c»rt8 ®t*n— 
f® ®tc? ?t® 5t?{5 

^rjtr?c?l ®itf®t®? ?^tap*i f^<rfs® iz* 
c®ll5? ®^om ®tfl ? a?l® 

"®®tft^N 5 K®®” 4| arsi^t® ®^® 
^tow® ®qt«ltOTJ ®WJ 4W&11 
®twt5*itw ®tor izw 



^ at*«font* t «* »Mj1 


A, b, c, d ?rc*r fefa® vn *rfa i 

5t*i5 *t** «rtn, c^zrs. <4*f5 

^itffitsn ^Jtfat®* ’IW < ® *r® 
ntw =?1—c^=r Jil, «wfw tU 8xr = »»jB 
«ijtftoi 'arrffa® ^ *ttw i 

»rc?® ft, $fajB «rjtfac®* m$ 

8X8Xb=«»8|8 3TC?3 H 5 *? *tt«fl *ttl 

*rw to tzi «, <4 4»s|5 tor fag 
fag ; «i<t^ fag ^tff-wTl' Cf t=T 

«utfiwi ^Ttfat©* *rcf« w i «tf* 4*jS w- 
JtTO CTW far® CT, C 5 ? 4«pfS *£(, 
^—ABCDCA qfa ABC «w DCAvpfrg 
ft, BCD <w CDC Mgfa fZi I 4$ 
«nprfa gfS* fefare *TgS®fa «l^t*1 **1 ^tt— 
*»iB «IJffa® W®1” 

WgW *tftl I AAA, BBB $v5itfff 31 ft* 
yf*\ fit— C*H sfl, AAA aiftfS *lfa 

4*15 «ntfliwi 'qjtfatfsa tt, w c*H 
fa. <*TC. 4. '5l«|£'5'--AAAAAA‘ > -^ ajssjfSil 

*pi Sjfajl W I *tsi >, * * w 

*, «, 'Q 8**v-fatflr Trtw* »t1fo 
vwrita *rc<rr c^t^r ntf*j ct! i fas 
*[fatm «rfaffo *npits gmi $$ w, gjB 


wfat ^"’to’rwr *fa*3rifcr 'wWI «rfr* 
aiffafa fW l *sgf* AAA, BBB, 
—^sjtfa 5tii8 *rfa*aift tto c*fa <w 
*t*t fllwt *»|5 wt* I zt cst* arifor ffhr 
f%t 5 T®fa W fZ® *ttw Sfl; ABC 
aiftjS qfa 4*15 gi, spr BCA 

4« CAB *r<Cfr ats 5ftT far® gt* i 
^®?k &»f8 mftj wtrre 4*-<g®fatvi t\ 
%«{g ^fq| asft fps *rtw, 

i , ^ f®. tflsr. 4-fl ®tafB ?pt^ 
rfhitn *w c^t^csr? 

^jtPr® ^^fapsi ^sc'© *ttn i 

f® <*|S(. uq ^'«fpff®? ^jptfts <!l!*(t®J3 

«rWF1 suWJrt *ft* «9^}B 

5F*lf5 C<*fC^ 5(18^3 *\f «l fsf^fjjl— ^tfSI fa f 
4$ 'sqw 1 !! ^fa^l lfhWI 

wVfa’f wf* >nfCT $f9 fim i 
*tt*f ^rNfll ^5151 4^5 fpt ?rf>T ^afa, Tfafsr 

^ ^itCTtf 

§zhf I «Tf? fawtHtfl 

itCTjifrm ^5f firtw^ *r^sm« 

i f®. «a^. «a-w 3?^? 'sijiW® c*i^ 
cfamt «r<3j^51 



Tfp FM ^TtfaFTtaa atfaat 


'afeatlS atftfaa ^s« afro arttan>ii 
*t?r*a wta^rtaata «W ssatai fawfa *a fir, 
astafa^ ats^aa affta «rfaat*r* «faatart?a 
*?1 wpafiitaa am fa*tfa*i i afar 4* 
a*a Wt«r jreput^ axtfafas ’fsj tfsttaa 
^*ntw aak ^rofta* aaapftfc nft «i*^t* 
«rt*r fatat** i $ra 'sraat*—cvt*rhifir^tc*Ri 
ftlara tfsta i $ta c*$ «rtartefaa aa*rta 
♦rfirlt ^atai *faa i fas <*«tca fa atgtaa 
®8ta$a*tt* cwn afal ? «a*a c*ta 
faatt** ^:aa asai are fat* <4fata mtsa 
ftfatafa i «fffaa *rta w aarara Ftfastft 
a feta* sirs jjct c?taa, <4$ $ta i 
tfta <4? fa&ta sat 4T5pf cafal sttsa 
as ntata satsa i a»iiB* ajfar afa 
aata i aa{3a cafat^a «fiqrs fata aar 
vatsa i ataw^f catsi 3*18 fepfc 
*rtrea *t*T ffata staatta «rt^«i 
sfata fatssi aqfS afan arca af*t$§ 
<?*1 cns-atsa fa^avta *taa fagfci 
cata fata faa ata ttfata attsi i atsa 
ataj ntaass caa w*rsi carel ftfat* 
ants i <a^i firstta w ? «fat*i fcataa 
wfrts fa fag^ caf ? fefatsfaa frsa 
SWl-si, fagfc ca$, > wfe *(s i &fatsfaa 
<4 ^ata ssts sfas ata cn®i i atai csfa 
atai «* *at$ i area 43fata* 
fasts fa faan ? 4 <rjfas s^sta ss 5 * sta 

ai’ (Nature abhors vacuumJ-'-'SJtfal&taa 

^fcfaFfa ^sf. )awa afa-faf si-$ 


atre, st*ts area favstaa stawft 
tffaia atari fastis ? or$ ststa aataa 
fasts sas* fa*n ars stia at \ wtfafc- 
ferea sai ^s a'Qai ^wr i ^tofaa 
fi“5a ca^'Q iFna ^tta i «al 
aat«la aW awt 8 fat 3 fat^ aw wr W 1 
aat® at’Tta 5 ? i ^fitJffa ^a c*rt»R art I 
fafa a*it»R, ataa «wraa ^t»fa attaia 
fa^taa ntaaw ftfata atacai fafa 
fiiat»pr, Waaiatajifpr ^taatafai fafa 
^ta'e anrt^ia, fafaa fata awa fa^aa 
nfamsa ^w^ta jta-afa aa i <afe apw 
a f aata *a fafa aatt^faataa ^*rata ata 
a^t®ia—c-ffatfata^ ^a»%a »ta ^ffffaa 
fafaa fata fafaa atnjRta fa^tfa^l 
ata^t^ *rtta ai i fafaa fata ata? atcna 
nfaa^taa atwl ca ataa^t«a fcwsta 
afaa^a at*a, ^a?*t'e fafa aftfata fatw i 
^ta > aal ^faa^a «raa ajttatfa^ta i $ 
nffafaf firit^taF fafaa affata atai 
<2ffa^« ?paata Wtifa #ta 3$T aa 

( Vto»b-g1 ) | 

fcfatafa* aala'ta aa **t*f ataa sttaa 
ataaiB a^ai c^itta* arfat«i i caaa~?fB 
>rawiaart fafaat* cwn fata ^ai 
ja* afeafai fas^tata afata c^ta 
fata faFa'ta'f mu «fa aa I faf «n«fa 
ca atistwa w ro Ttw, Wl wra 
isrfat^l ail ajfintwr *tai ^Jtfafetaa 
^faw’F afai wrew^^ffa i^Tta ntw 





i 


**8 


[ at,« aatrt 


* ca ai’; f«fK fwtata ft®n to facn 
ca’tfTfraa ^ fa, «r?fa®i nfarfcaai 
acn wn ffa?tatc® ®ei i *TJtfal&n $tcaa 
ftci ®rat®i «rrtfatoa «ft^m *ifatat 
$tai ®tac®a—«r*foc® «pfta ffe fc® 
ntea ai i caatca^ «jj®i f#a a®taai tta*ca, 
«Tf f® cattca atfl to ®1 < 55*1 faca$ I 
asan n®Hta tftac® f n «afaa ®tc®a 
few fec®tn? ntc"na can «rwa fcaftn i 
vm atcn tiJtnta 'aretf® $®tat* f&fe® 
$ta atatca caata mv f ®ato f*f 
^r=i=r fata i ft'afna n®ta®i «rhr s* 
fc&a cant fan i fn ctcf «r*i $nc® to 
cam can, fcc®tnf *tm «s fcfca c^ 
n®ta®i cacf *n $nc® ntacf au ^c® 
a* Cna Cfjf f*l at®Cnl I ®tfCn fa 
faffa fewsi *ltf 4?faa ^fftf fa®t- 
ffal f atai can ip® ®aa mtfnfn'ea 
atf I 45 ajt*fjta TO aJtfnfn'QCa* ®tf I 
fern i artfnfns wt f$® aacna ajttri 
to ancna ci, os fcfea ca 8 ! fcswta 
«r>iw fawa ®arca fac®i c®c$ *ft^ acnl 
4aa* a fa i fassfcaa cfta® cfta® <^f®- 
ftfaca* a ac®, tJtfnfnfa aca atfa afatfcna 
<nan>i atani fan i ntc"tcac®ta« t'oettn 
Cat, Ca ® ti to ®tn®tcat ®rtac®a—^aa 
fa, fTttoena a'atc®^ $ta fatta fan 
ai i to atfa $ta fata fnai tocafncf 
$ta atanta ® <n aw ata i *ia* -nfaftfaf- 
cwa <$t ac®a fffcn 'flaa'Q ca aa*a cfta® 
tfata nt*n ata fa i 

^ca $*fat* fatoa afatra aft faca 
os fci»a cant ’f'sta^l caif castni 
atw ai, <fl^ai fcfawfa «catoa I « 
ataa fanf^a f»f% ataa feaa'atwra «i^ata 


afcaftcna i fto ^stacna ntaa aaa a^*ia 
cRa «rta ate? c^cai trt ^tat ^aa at?a 
ca feaa'sta cstfsH ^ aca a tea, 

^ 5 i fain ^ aiawiw aea ataeai m 
fata nafai ^acu caca «rta pfaan-’ffsa ft® 
nai a^tcaa an aaata, ^e® aat^l aai 
oi^faat^aa' i ®tl ^ta afa a®i ftai 
caaata mv f^fa ntaa faca^ aaHi ^awa i 
awa ^afaarfeaa ca '^^ntSe'® fV|l ca$ aw 
^fawfn anwa, ^1 naHfasta ^fawfna 
-j^^ta’ atca afaf&^s i ojam $ ftca f^l^i 
ata? atc^a «ff%a caw i T>fawfaa 
afl’Fta ftfftai «fff^a ftft^ a^—ata. 
a«wa etwa ^if^caa faaea atfa ^tae® 
ntaeni i ^ '®tl aa, ^jtfafewa ca ^ata 
^aa atfa w's ftarta a^caa« cant faata 
cacn oitaffn, ^ta'Q ac® ^iwi i 

-2rff®c^ i^^t'Q ^f§ ®ai ata—^Sfawfaa 
nat^ta ^ «rfa ^ *a 1 
fncaia nat^ta w afta faailaj'e 
sftifos ^cni i a^a n^a aptrt ’tJtftto 
awl ca, fafea a^a n^aa^twa 
acaj ca >rtat» ^ta^aj fa, ®ta *f®a- 
ataja^ atat i to anena, a®a n®ca atai 
caca ai >aaa c®ta« atajea fafa^ few®l cac^ 
ntata ntnf ^ ata^a^ aw wen faw 
^aaea 'ffa ^aca i mtfnfn'sa^ 
^tufaaf ataja fwi-at^ atajai ft® 

at\*i9i®ta fa^tfaata (Horror vacui) 

a^ata a^Fena aae^ ®aa «it^a fea 
caeaef i ^ ^a^fta « 'nNatefia «ff®- 
fen ca aaca artfnta'ea faattwa wta 
natm fin a®a fa fa i ^ta^ f«fa fnu 
ftfaeafn- ana qpvi faena, f«ra 
nrtfnfn'ea faarf® <wtft® fem i 



cq, 3 ntw*tc** *«»« 


*Hl*i Acad^mie des Sciences- 

« q® <m MJtfqtq Acadamie Libre 

qftq Wf^-'Sft'C'HT m *W{\ faq I $t *1 
stfa ^^qfaqfq fq^sat^ q'qfa's Htwtsqi 
q>qt®q| ^qfq, Hfaqtrejq ffartft 
q$q fcqastfaq qqfai-faqWft $tc?q srqfq 
^tqps faqi frfqtqfq? 4t qqWfq q^qf? 

^ q^fq Vf?tq qftfq (Mer- 

senne) *tC5 tffottql I CSTW *fTWcqq 

(>&*«-«,*) f«fv®i <4fatq nrfttq fatqq Jfr 
q*qfq qq^r i $fqi ®qq wf t® 'qttiq i 
qfcqq «rt^fqtq azw qrfafq fcfatqfqq 
qqWfq q*n «tqq «qtqq i aFtt^rq ^ §h»- 
qqq 'qf^qttr cq|Si> cq qqq <*w 
Dieppe-tfl qfatq 1ZH q^tqt® $fq qf 

qrftsttqq qt«F c?qi ^csq i ^ttsq qq ^sfq 
qi qsqfq fafa « Htqfaqttf ftfqtqfaq 
qqWl ^qfq ^ar® faw qj«f qq i cnfa^q 
qftf fcfatqfqq qqfafq qrqi « Star? 
qj«fofq ^«n nrfafqqi «qtqqi a w*r 
®fq q'ts-fru *ft® fcdtq i cqqfq 
aw 5t* qftsq qq cq'sql qwi « lO^iS 
cqt* him qtfrs *rh#? fatq wfqfq 
qqfai , wi qwi i ar*n cqq qfq*ro$ qtqq 
fa"f $fa n<$ tffatq Htt* 
qtqwm V * qtqq §qfq®ttqq 
qtqj wtvfllfc *fai i ^ isntfq q*»tt# 
fcfqtqfaq qjfqn cnfBtfcq wPn faq n, 
fafa ‘>^tq fas3fw|’ 

qpy« fa <wftq qfaitfq qfai q$q ? csw 
qjtqftqq qq cqq 4t® fait* cqfqr* 
c*ror c*r»r i fafa qftqq qq qtq qfqi qqq 
qffali qfqjtq ^q fe®q fro cq^ttqq i 
tjnn *t q*q fqpqi, fa cq^ nf^.qi te 
h| q^q—^qq qfqi fwhr fqq-qtW 


q^cqq—Jiqq fa, cqqfa wtq qqw 
»rfqqrrcw qifqqtqf? qantfa fq^tq mq 
cq^tr^q i 

fafq «r$®'sfcq 4^15 qqt^i qfqrqq i 
^jqffS sliiq ^ qqi qcqq ?q q^s 
qqi5 m*\ *q:qq i cqMfl q^HS 
^iqsfS Info fqcq ^?pf3 afr?tca?q «rt?i 
qf^cqq qc^ cqfqi ^f5 q^ceq fatf c?rq 
c^cf facqq i ^tqnq a rqi ^qfs (Ht* 
fqcq «rrt?i) ^q?f3 wq^< qtcai? qc«fi ^facq 
cmi qn:qi i htafe «(cq frre* cqqi cqq, 
s?cqq fa^q^fq ^q^?c^q cs^faq fiJ, 
^ncqq qt^t ^q j& ♦fat i ^tqqq qjfatq 
qtq^qq ’qtcqfaq' fq^q q^q fatqq 
«»^cq c?q^q 'a, ^q qfqqt^ qfqq faw 
nJi^l q^qcq qwq faqq^fq qfqq^gq 
faq ^fa ^tq i <*iqq fa, qfq q^qq 
q»ttqfa^ w fan %qq ?&i cqq^q cq, 
fit*! qcqq »flq ^q «8*4* ^1? i 

qs^q iqq q^j^t'e «fqfq ^qcqq I ^ 
qq qq^vi aw 4*qi "ni^tiq wf*n cqq, 
cq qfa ^ ^q^c?F qcq qft¥, vi *• 
^fa qtqq^s qi «8^ ^ qfq qcqq wsc^ 
<rcq qfqtq i 

^4»8i qttqq aftm Mifatq qjtfqtq 
fatq q^cqq i fa^ ^faqcqj^ ^ qq 
qqlq'fq q^qi qtqi cqrq *fatf i 
#tq qtfk^s qfqi ®tqVs?!q qqtqq 
qfqcqi i ^tqq cqqFttqq cati 

qMfqqf« qfn - ®® c®^tt^ I Hq* ^q HtW^ 
c®qtt^ qjt^trqq qfq^q cntqfacqq i faw 
c®qft^cqqqq qrt^ttqq sffawfq ’qfafa c?q 
fq i qilqtfq m cqfq q^q qqcq fafaq’ 
q-Mt^ cq q| cqtqq, c®^tt^ cqfei qjfatwt 
cqqi qtq "?fatq q'tqq fa i ^ Tfq^i 



[ m a$, <t*r a^sil 


wt5»'S fswt*r 


c®ste^ « arlsfeaa 4 atsfcsfcaa ws 
fl»F I 4 CSR« C®Sft^a SCat®tCSS «f|%- 
seal aj i ^wsta 3 }»pfc^ artsta 
c®str® y a 'afaa® wtae® 5 to fafa 
asw - csa, fag ^ asttf ^tes 1 c®stc®' 
4 ®tCS T^StCaS «ffas «|ffata Safa 
^ts acs arfafeaa a^s catafateaa fa^ 
afafaat? SS I CSStC^ S&a 

S<4 effort* SCaa fa, falsa SC3 <*lsfB 
fFfk®« filter 3?fatCaa CS, $fa -5^*1 a^S 
( aitSfa ) at?tc 4 fag c 4 , SJC=T SC^I I 

4 aaa 'Qataa’e® afata ^jtwfaats 
^Tt’fJ^r > ^¥sta a*ae^ aeaaai seafgeaa 1 
•tffateas steg 4 a^at? «rtafata fafa 
■sfafatfa $ta aa^ aafai 6 fasts 

a**tC^ ‘Experiences Nouvelles Touchant 
le vide’ afas 4g}3 ca*M «fsH SCa ton I 
CS?ta isft <(4 a**! « a?®? I Wfa caca 

4 fasts Sac 5 !**—£ff faC'® ^g/gfJT ~5jJ[$;j 

aa, Sfga ?4| ®tCa ^®ta £ffa '^fsfac^Sfa 
*rfas c4 1 

fas artsteaa 4 wta <afaafr saea* 
c®str«'a «riaw tass stata ctoa 1 
fafa aae*a, ‘fcfaeafaa ^gta' 

’tssta aa; fatss afasta aeaa caateaa 
atai fw to arqa aear sreaa sea ^ gta 
%< sea caws 1 fafa aaw, =i»ifB ^ 
c?ata ^car ac4 aaa a fa ass caea ata 
si. ^®ta afte® aaa aaa atea 
^ Steaa aaj to cae*$ «rtwi ata, caes$ 
> State ^ta ?e4 atea ai 1 wtfa^a 
Hfaa teaa fafa sea fafa ^n®ta £tsfa 
a**^ as sMfas « ^rtfafass faea 
war tenrffa® saeaa 1 
'"' ¥ irtsf j re a taw ai j aala ^a<;sta 


'e 'afaatesja faa*cs cssta ®ft^ca 
'ato ffli Jaatfas faaca 'afafasta 
'a^Cta 1 ^^mfaltoa ataai'at«c^ 
na^a'ta aaj to a^j «rat*l sal 1 
fifsfaa as^J astcaa ’tea totcaa ^res 
a^faatc^a aaaa ^sa aa 1 <itoa stai ^ 
tofafa catcawwfa 'ataaa^a® 
«rfaara aft^twa 1 

afaa 5ta a^tc# ajfafr^a aacsca ^ 
ffaa st»n, ®aa aatc^a stcaa acs ata? 
afc’fa afa3}3 caatcai 1 ®a?i ’t?tc<a ’t'sta'Si 
?faa acs etenas ca ?fa sa, ^1 «fsti 
saafa sfc w fafa ^siS afa ^ftaca ^fas 
sea ^sf5 c?t*ri steaa ae»ia ^s 
«rte^ faecal ^staaa ^ astB ^s{5 
vmyf *rtra aea a?if5es aw: atate® 

1 caai c*fa, afaa aaj caes ntaa 
W. ae^a aeaj ^ics 1 ’tatsl 

fafa ata,a cse^« seaftoa 1 ^faa 
acs ata?^e^a |ta ’tta faai, e?aata 

fafa vlfa mfas Perrier-cs ^>^ 8 ^ ^tCS 
^te^a Pu>-de-Dome *\tzm ^lea ^facafaa 
a3 faea cae® faae?ia i ’t^fSa ^*fsi 
« rfa ^s ^twta fafeta i caai c^t^, ntaass 
«rta «itfc caf^fa^ta caea ^eaes i "teaa 
faa «flslB w faea ’jfaat’jfc caes Notre 
Dame-iia ae^tw ^t'eatcaa ^®ta at'sai 
seal i ca clears $ sa at«ai caa i 
aaes ca ata? ata fa<tac«is mv 
ajtcatfafrta sea aiasta sal ata, <4 
a"aes sta« «ita aears atoi ai i <Jiaa fa, 
4 aeaa atsteaj a^e®a ca esa sal 
asa, 4 sat« ajtsta sftfaes facaa i fafa 
$ta 4 aa aatsta saes ataa Fta s 
'ew^aa stanasa- ajtaji saw i ffa 







*ata, “<£$ 7R na>m w ataa 
5fi « ^taa to* a:*i 

*rtft fttfr ¥fa i c*a sfi, $® (FluidMa 
W *mi mf c*r ’rftft^ ?$ «rt«, 

^ <4*f& faf* n*f |” 

^ fat? i> facias ^fc^f wtc^c^ 
^•(ftfa? (i«s *-mj ) jp^^geiia ‘^r- 
^ ^ ^ta atat aa>a nafal Ftfka 
affs?t*ia i njftfwa wrtoft C^ft? 

s .<b8« ^tfSlsf Jftaj ^ ^ | 

*ffai *mf ?ta. aai ?a*ta nw 
I'Sfif “ffe-ffqt Tt"’t ?ta Sffi taa ?at$ 

feft <®tat*ia, nrsfe cat? m 
c,a *W fa*! nfafc *tw$i yfs ^ I fa* 
^ ai ^ta ’Tfiglil c«t? c’f®! i aata < 4 ?fS a^® 
*ft3r fata an?mfw nsWi ?at« fnta 
’Itiif^ at4J c«Tj cm *f? ®at® c*ft*ia I 
c^ta ?ta nfajfSc^® ^fta*! asaata 
^-tar^n nftaia c*fc<?« f«fa 
ataj *ftafa ?*iataa a® *f^f i 
fftia nfak f$j fa* af®tc?ja 
^fatt^tata ®ft?P? <4^ *f? ^f%?[ | (ill Hf^ 

r«jf far ata ratal f$mfa«n i ^aa 
^tda nfraa nfaat^ ®tafa c-?rm^ ftca 
*f$frl ?at*ia mi $ta cat nftoi 

Jjt^JJffQvSNQ {pH | 

ftsft ca aaa ajta v t$atctf qt?t<aa i ^ira 
^fVW ^tfNtrw ^c^r asfawftaa 4f® 


t*rf® ^tatfi >«»o jftw >nfr $<?|* 
?tf®att<sa faajfs 'arKff&atpfa 
c^t^a *taVf cafata ata&ttna «?%m 
™ ww i m csna* v<- 
cnfa?t? ata ^ta 4$ c?ata *nr 
ca:a? c&ct vFs vtm ^jScar ^«i 
i m na «rfata c >it 

aai a?:a af^-ntHa ^tcaj fasafci 

^atsja i c^fq?? asaa «ifa cfo* 
^ «i 5 ts< ^*n ai ; ^r^af «itfe(5 m 
cafalB caf^i a m* <yq* ^aw 

nfac^n ai i f%ft aqc?ia, cnt^iar ^fga ftar 
at^caa at^a w stina 
^a 5 ' a'ai caq ai i <<ia *fa 

cafa^ ^ta affta a ten ^-ajtcatfa^ta ^tna 
afea ^afafa at^stena nfaa^a ^j j 
®ira*rsara w $ ajfcarfakcaa aw-vwa 
ste^fa §r>r-^f% caca f%fa v^4s* $ft*fa 
^*! '<f^a ^at«t>r fanftpiii i 

*fca waa aaf«i prt>rftl5 atyEftna fafw 
faa^ ^"ac# afai 5tf?icaftt?ia I 

aaM catat^iSa '2ff^it i ®i aatf aca 3 ! 

() fafal fea^^ta, fafal ®taa 
afaa ^ta^a 'a Fn:*fa <4? ^a 'sitfa^fa afcaa, 
ai ata 9 ! ajai afea ^fafa^ i <*$ ata®! ^ar? 
fa1%a ’fTtpra afai «it^faaF a^alraa afaa^ 
aaac^i ?a ai i 



<5rr?^rfa 

ttfa>(Electric Glow Lamp) 


ssfa'WHt* ’tf99'hffC¥ ^<58 *C9 f 

l^twr fawtft* ^pi «r^c*f 95fawf9tt** 
jff^vs |^«rv 9sfc*ft w#* fin 

V 

*199 51pm 4^ 4*19 'St’Ht* ‘^% 

9*11 t* I 

'Bfav-trtfa tw *ff«t$fa fa«9 ftm 
tt*i*]»C99 s«it5*i Jftat i c*t9« 

5$ 4tt* fw-fotJ 9?l tfeOTS fowfc 

4 nfiretCfa fSflfw fea>fas9 

9t* i fi^TOH wu sfa9(9 w few*- 

Jpr nm *ft *9 i w $t*i*i?t99 ^fa^rfe 

^fa *rtf i nf99tCt9 'si^f w 3 tw^ wm 

fct*1*$C99 4^ 9f9M5 *ffa*lfa» *1«|J® Jpj»tf*|\5 

9i i *ifwtffa -tfe ^fa nttri ^ 
-ifa^fa fe*t9 fetrei ifa i^i i to *ifa- 
*t$hre fe^i 9lr? 49*; <sfH9 fe$9 39 i 

fafair nfatCfa tfe «tfti 4*$ fa'«<- 
£9997 «nv 9$zm <®fav49tc?9 
9d i *t9*t nfHdrei? «rnitFf 

forojct® wts«i fat *9 i ci iiii m 
•ffifottfa *ir*rj fct*i*i?9 s*itTO9 ^f9w td, 
tfatw *fft9tfN 4ife^ff 9*11 91 i nfatlftt 

4fat9t9 C9 8 ! 9$C*\ ^fa~49tC* nfiRtffa 

^tnifa finwCT ^fa nt* i ^tn-ffap 
^fat to c’tfa ctfa* *ifwtft 4$ fe^s tt 

C9, fefl Wfa9 (Incandescent) *§91 fed 49<, 
«itCT1 fafa«*t TO I *lfs9tfhl 4$ f9J"l9 «tf<:* 
*ft«f »lt*ffet1 fafat fa^7fa*9tfa9 ®$ 
tfeitm i 


■8fa^-«rtirpi ^fa9-fa9i h^fa* 9tfa- 
cs f C9*i) 979 $^ 9,1 1 ifae c^*rftF s faw«i 
*ifa* 9tt9fa(C99 4*®r9 Ptwfe 
*fa9 fa*itwtfe9 9tfa fesft* *fa9t%*H, 
fau «ff sne^ 979?trafTOt% fo^ifa* 9tfa 
fesfasi *f99tftc*R fosslfa* 4f®*T9 i £ 957 - 

fa* ttfat 4faft* Jjtf *tt59 9faC99 fa$9 

^faif fanfwfe *1 «tnt ttj fatl ^fa«>- 
«rttt 5t^t=r i fat fettt tjtttct ttfat 
^ ^91 -sf^:, 5Ft^ fei5t?r 
9f\sf ^farsrwt sfatsffa 
fasi i ^c«i 

unfair 91 1 fa^hrs:, tfa'Q ^Kttt 9f»Htf 
8*»»° c j r1fet«sf®-“'8^rtfa'« f^i ^>^ 2 ° c’rffe- 
c>st® ^itfac^ 3F«i*r: *twi ert i 
^ 9 ^:, ^fa? 5TC9f vt<p« «rfa- 
ctfa ^fa9i ttt—w fe*.*nr jfa 

nfa i tfati s tfawt nfa- 

ii4 faqtcsi^ (*w ) trot* *w 

359 I ^111 9 (fa 9fa^ 91 fafat 

4^15 9t«\9 s I fettt fa^59 cttfel 
nf99l0 ^fafa ^t:99 4ftw 4^(3 *W <®t? 91 
fattwfe 9591 9tt¥ I &t^C99 t»1STtf 
««#•'° £>ilfet<3t® 9f»Wl fetfa fa^tC^fe 9J9tt9 
n^tcn’Fi fenC9t%^9tfa^ tfetfll I fasitwfe* 
flfaWfa “ffa «(9 C9^l* 9f*M ^®t9t9 ^StC99 
<2JtC9g f9^59-?9997 ^ttUff ^faC»1 fefrlfeti 
99J fatl «f9tfa95 ff 49^ 



a, ] *rtc*it* 

fastvtfftw frwi ww i ww fa*itw^i& c*fa fN ^w ^w §ti ^iw<, ®ww fawifa® 
^N* wfcri wfwi ftfa**i *c* i w* wfc® twiwifr faifa vr i amw fafaii 

wt®p s wt^?r w^wi fa*rttww>* ®t*i wtw* wftwre ®fav«rwtw ws vr ^i i wt*i fawtiifa 
wtn *rfavfai® 'q *Tfiwtfa® wfon wfc wit® wit® Ms towfc ^ $Hb* wwjw^ 
*rtw wi1 cwl ®3i fasttwwJlB cw^l win wtnvftt* 'srtwtw •tfaw® wt* i w $118 a^Tt 
crt *rfwn «r^t=r *w i fas §^®i $fa?i win sjtwi vi <w «rtt*ii fafaw sfat® 
wts ’its fastwfc wit® wt$vn Ms wtts i «rf«HSv ?<si8 ^n w* i nfafS® 
win wfapws wtcw ®?fwn fewtt* stem sfin wrtw fttf® win *ffafB® ^faw ww <wwf3 
m i wfatw ftfo* *ut»r wtfais itsvn wt®'* *t* i ^fwf5^s www nt®"* 

ft^ww wssKwr 3 ^ *rtw i fas Iwtt® ®t*t fifafo®t stwra §^®i «rtw 8«.»° cwfattf®i 
*ff%H®i=T « •rfiwvr-fffan farfh wjtw® win ?3 $|fa «rt« wlt®l «rft»it* fafawl«% 
§w5®tw 3 t>r wltw <w best's *w vi i w^wtw vi i wwsr wtwts t wi m ®tw nfMs® 
Svpfa* wtfat® fastcwift* ^a% wfatts ww* «rts wit®, *r®¥n *• ®ft fatsfen w<» 
*w®tln fcnfa&s* cwtw^fa ip vn ww i wit® «w wit® »r®wn« ®tw fa: 1 ?® 

w* i fafflS® **15 w: TKt'Sf wit® wttf 

fcvpf^Slt^Wtfo (Electric Arc Lamp) ^ ^ m *«••• cwfattf® I «TWtW 

c*t*r« ®favw® wfa nfaf8® <w faenft® 5fac® iftfacq t« ^tl5 #^ns vr^ifti w 
«rfrsfl w nfii^tlt ?« w c«rv fac’tlBc^a fwi 

vist»i "’rf sfctfcil g ^faa ’pfa® ?s i csl w nfafSs ?«i5s ifv : 1 ? 1 v 

sfSCT ^K«S WJ 4^15 ’Til® faiT’rfS® WWW fa® 8 ! WtWI W? I 

W5 <4K & f^C® ^9| wtwi *ft«W1 nfa?®f W^C«r ^®W W«| >RR W«Tt« WW J 
WtS I IwtCW^ Wtfs W*|1 ww I ¥C?1 ^®TT WO^ -«ttpWW|» WtPF I 

jftwtiin®: ^tfar® vr i' ^faw w^s ^IlSs wc«fT cw faw-^wwwi «fCTtw 

WWT fall ^Tfa® ®favcqtC®i! WtSl ^Iftl wfawi ^fa v W? cwl 

«rfti^(vfa«w-^wwwT «rcwtw wfin ^wtcww wtwi *if«n wsw, ®twi fawa >iw^miw 
M w^fawi w^s ^f5a cw stc^ ^1, wtwi flwfar swi wtw— 

fa®^ ^i^wj- {^+wx'5rfc^?r Mi + L^t!^ T 1 
i ®ffv«rwtw J 

[ ^fanw-^CTjw mw* ] 

cw’Mtw % «r. w 4m w *faw tr« (nfa{5® « fac’ffS®) ww^*i 

'st^w ftfaifaltw w^q ^Il5w «rtciw wjwwtw v«rt« w? wfawi ^wt?w«i vrfawi 
?ww i natw'tw wtn cwwi wtw. wfaw-rawws ^tfan fafwl ^ wtfac® vr i w^*itw ^<r 
wwt 88 c«tc^»w w® fa®w^wwwj armt’f srt# % wtRw wtwVw ncvrtofa w*Tfw® i frwi 
wfaw^^.W^® WW I «rt*, Wtfas (Flame Arc Lamp) wtCW >WW 



i . 

«TftW fagft «T5fa*5 (2ff$«t«**tfo (Fluorescent Lamp) 

«rtra i *n w «rt*. atfea* afaafW . ^.at-a , tf , ^ 

« 1 Pm m*. ’tf®t® ®«a Tra-I ^ „ ^taaaf aft ftaft Wl cai 
ate* aV ®ftfl feto xtS'rfB® W ,ftt* to, *®*«ra atttlPW aatrta 
Mai 15 Hi HI art*. *atotot® , w atra*%, to arWWaTipTift- 

«* w ™ a W- ^ #» CT»* «ftt¥ fatal ®faa1 ftftl «toa 

*«■ ^ ^ P"'* ^ to i * Pm p Titwi arm ®ta i atatafT® artPfta 
T^tis ®tt TtftTi afaai ata I 45 fataa i4 aaaaT ®fawi apart® Ttf® 

W ,tfe (Discharge Lamp) «,,, affoa ,,,,)}, a „ 

nrRH TirripH a# iito a®[a a® ,$ ^ c , rt| w , ^ to 6 fa ?i a«* 

®fc® T#TtT Ttcn toTattT api I , t j|j ^5 aft® ^15 15 <5tH 

T5t«tT i fra at Tin Etta c®tas aittaa f^jitpttda ®f%aatta fa®a-£aaTT atafn 
hi fiat »ftv®al aaffa® ®5ta af , 5 | , 5 1 faaftpsfa atftafa S^taa 

rtita Titafr® ®a art ®?ta ^tcaf® a# afaat# 5ta®Staa Svr f^attafc aras« 

ana ata i isaaa-asto ata®® ata?- „, TO , ^a rtcn ,ttotw ® 
ait atfta atar mat* afato alaf to i ^ ^ ^^a nt5 ^ 
®ria-aai 5 atatra aw aatfe® a5ca , |<t| „, r „ tt , c%4 w fw ^ a „ r <, 

atar artl?® a> aaa art afc® ataa: ^ tota 5ta®iia Ms ®a «a ataw* 
Tittai fa#® ?5c® ate? i wsi atrt afaa® aa i to -5 art Tttafa® 
45-Trttata aw ap aftraart aftert „ ^ ^ ^ ^ai atai ataa 
aft® i afafs® fraa-aSa (Ne 0 „ Signs) ^ arsa , aaftP araa 

a®l8 hi aa at« i Hla atai raaai ^ ^^ ^ afa . 

fS^ST ’fit 3 ! *rtVf«W5 * _ , 

^ L ^ ?ifti ^ n?fr<u w ^ 

st:n t 

to ftaa-atlT ala ^ttai era i ca5aa f,t * ,, 5155 fi ' :, ' ! ' ,| TO1 

^twi m i ^rpsif's ^t?r i 



fwft '-q to (2tCTW 

UtowtssR firTOr 


«tt* ftfc&fsrap ^r pc* 

R[®t^ <W THfTOfll S3a«r TOTO (Wave 
theory) fro CTOtTO C5&1 TOOT I 
sft&fa ^t£W (Classical theory) $tl 

*ttTO wTOro «r«t< to*i wfa« 
OTW *fft I W $tOT TOfl ft*i p, cto 
fox CTO to *ifCTOTfa pfro 'sift 1 !, 
to si wfatw pgfro ff^or nt^ i 
w*^ oftroTO *i toto 
fip cfEt^pl TO, TOr*i cro &$fW 
TO *%* *rc^, cTOf TOTO *ftr« 
fa <p!to vffizi sfro i <$1 
kTOps §*ni ffefo ?FPtt *toto «rf«f«R, 

£ffl>TO, §*ff**OT (Interference), figgTO- 

"w» cTOitfroro «r^f«5r *jpn **i 
TOfl*i i <TOTO *to TOtro fefe 

to! qfawp *in\ *TOe top 'TOTO 
nfwr f*TO toot i ft^ip ^fcTO 

^ (frtsfa TOttw «af| gjgg *& 
to* i fifefcpw cTO Pp 

to «rtwi croft, $i to ^ar qg wro 
^PtP Pfifel 'TO*! <W ^ ^ 

WTO TO C?«*1 TOtTO 

(Corpuscles) I f*i ^ITO fan ^ *$* 
TOft TOTO fa*n to^ r^m ftTO 
TO* f* I *TOTO siwti'? (Corpuscular 
theory) M fa* ffafa *1 C*ft»l« 

nTOffaift *$* '®rtc«it^nt^5 vron to 
*rtw fai c*$ *«nft 0 prft fas*) pf* 
’iTO-fiwt^ft topi c*$—ro» TO gzm 


*$* i ui| *$* to faro* fafafc fiwtft 

STTtT fog Pftisj&t* *OTtP (Quantum 
theory) faf* ’Sltffll-P %* ***11 

faitt* fpft toot <«*< TO firm** 
*c9 t* i 

fef* c?fa*OT eg, $ ** TO>tc** 
fa^sn ^ 33 ifiFfll (Bundle of energy 
or Packet of energy) fsrfl* 3PP I ^ 
ifwr f^fsr ntfifw ^cata itfl 

4? hr toot ctPtctot w> 

f^?i eg *t% nfiPM 

E = hv I (flttfCT SIC^ ?rwi wts eg, E fw 
c^ nfiR h ?irw« 

<W v 'Sltiqt^ ftfinicnr *Pti ^ti 
(F requency of Radiation) I 

Stlftf ajp si^sf ^ «T5t3 VIOT I 
'siiwi c^ ggg frrtt< 

(Shower of Photon) TO CTOU1 TO11 ^ 
^i a, fo*\ cgz? «rtwi 

c<f^n ^ft^, psrw velp TOc«ita 
nc® i 

«rti«ip *a| ^^'sftftf'5 ^ sr^srsfr^ 

w firvsjv nitanwwto wg fa- 

I Sft&fa (Classical 

Theory of Light) *rftTO1 

top cPi m 
spiWiiw Jijpji vn to sn, wrla- 
lt|si ^Stl TOP ^5OT TOIlftf* «ltCTP 
ggfog (Quantum theory) | 



ssiTR «fasrtw C 3 *' ,m 


q'xfctosffo »p?hni fa> *1 
«rNl into i 

*ttx»& ?xqft, «rtx*ii-c* «i wrw cstfc 
ostfc *tfv **n fiprtw— 1 cmi *wf 
i to*rfa iftsto ?1 vx^fa 
(cto , ®ifto'??fa ?fa, ?xa? 'Wi 
>rtfW «f*ir c?x* 'srf’t'®) w cto to 

'Sf'hJtf i(t$? •f'fas* (Alkali metal plate) 

*rto w ^ fcnftaN 

cm c?to ton w*j i 

fowfatoi ftfnl nxtf c?to 

ton I ^ «ft$* toBJVfh ^*f 

(Internal Binding energy) to ^ 

^rt^rf^vg ^xfrtxn? ife , ®n:*r^i w ^nn 
Jt «ft^i *rt« cm tc»i*Jn»i»i c?to ton 
<wfei nton to i to nfa 

3VI "tfe (Internal Binding energy) 
^rtnfqre JlfctFU "tfe '®IX 9 W1 X?*fl to 

cto nx^l Ixn^S? top*® m cifm 

■aitFT ?1 <W totfa'S nxiJtxn? xn 

(minimum) ntxn ^Xn^lj? ^fap 5 ® to 

C?to ton, Cnf ^ITOn toX? 

^n ^ ^ tits? n'rtxtf? wft tontn 


(Work-function) I tolfiw "tfo 

??? «Tfan *pftto Work-function VW 

c?^ ^snn ^ nto<fc ^xn^ijn^fn 
cm c?to ton i tonfcrtnufcsj* 
to to tot« *xtoxn*t3* J to r? * t 
?t^i ton w nto* w* *tor **** 

hv-£mv 8 +Wo—Urttw in *X* Tl^Tli 

v-towilcnn c?n ^n*. Wo 

trf\5? nntxsfa Work-function, h <$?<■ V "X* 

toll toX* I 

■®lfxnf? n$n ?^$?t? f?X? f*1- 
nnfato? ^xtolB *W1 

pM I toto wrto to cw 
C?«T, f&JFTtVTC. ^TWI 

^?1 to C’T^tX? C??? 5 fx'5t?-^'? ^*1» 

fa c^fn ?i c^tofcto-^ to 

?jt?Tl ^1 ?t? 

toww ^ 

?lc?, «itx»ii &*%—'' 

mi «itx»itf *iwt« w ?tW?x^ 5 jtWji 
^5<ix^ «itx«it? tox'?? 





ieitwi H»iiti 41^*1 iw to 

Rfitew *td <4*13 *fflffc5 15*51 i 

4 * toti viti toti ra «w tom 
to—-411 fa < 44 * cvtn dev ^rtc’r f 

$ to Htiti vies to cutfafaHtto 

toi toffon tow ci tonti 
m wfi den, icn <^*$ i fiift 
tv wrtfto vci ci tom istot 
*t*i RV* rv i <4*4ti *n Rtvtci am an, 
fayffa Rtd* vti hog Rtiten tw 
c*fr itufa fto i Rtv cutfvfiwttoy 

Htiv R*tv csktw Rtw vtic5 deift 
vti n*, *n i 

cvti Wm ftiei tie** hmcvhi 
fftfieU RVtf <Jff-lVeH ifa cvtiiti 
’wait Kirv^fa 4ii lev i ivi^n hci 

<4*fcl VR& 4tl*l1 < 44 S < 4 *fi> cfcf*ic*H 4f*d 
\ieviev wvfc few C4i vn iti i rci* hi 
jievi *i*i n h i fa* ^icvii 

f*Wtl Rill ClCTt <4*jBt* RllfB dCV 
?lv *ft5 ntil iti l ititm: itfa yviti 
*fi nfar fane* <4n itfa Ritoi Rtev 
faint *f*Cl^l Hit! •ft'SH iti i *eiv 

ftl *rtwcll fCH {TOglfcl-ftvft R4*tl 

vtiev itie»fc cifatijB 5 ti wi-ntls ^vc* 
*rtii iti < 4 ^ vtdc*^ in iti, c*i> <4c*itci 

4$1R4*1 SVJtltovtlt fljreil *1C*1 it* I 

rw lev «tti ii dev r# yie*$ 

i 


RtltWl Cto 411 lev I Rtl 1C4T 4* 
V^Nt4«rt lilt** *JfC11 If&f 444 
Riftfc $ vtod i mat lev <4*tore 
ii jie*$ ittotei 4ii lev i ii (ci id 
Rtflftl u, 14 111 51 It'S in to ) <44* 
5ti m 4*fB cititi Hijti itn ^*vi 
itivu in fei itev ; cm :—1956 11 1 
RC1V HI Rd* ^levvrt Rtl Rtfllt- 

icvi iti RWtei ton viuei to i 

cvti jievgrt ftoi *Hft c*ti tom 
cifc, in vtiteu <4*fifr* R*ni3 dev *fiv 
vei 14TC5 ntn iti i to stiftcvRtito 

*w cie*^ ^reRTvkv Rt*itn *ci ftm 
ntn iti i Rwtifi nf5*reii 

to «•• «(id^ cRitfttotton to in 
•ttvei i toi v-to tor vn leiev— ^ i 

Rf4f5t*tl *TC4 Hlltl «(ldV ^ * 1 

fctottor nd nviiti i ^weto 

«(lCto ^fl3Pl*1 H <45 4*H Cl, <4^ to?l» 
snjiiB fin^i <4*4ti Rttoii^ it5 am 

arei i <4an Rpnto «(idi 4#ii h *4ii 
<4on to* *5(4 dev *rto <44^ to* 
•ftov dev *5(C4 toapn veil Mi 
«r*ten «|ic*vvf*ic* toto ^c*i in h i 

<4dl <ajnitHdf hi *ci* 15 4iew C4^t 
11 <44^ ^<411 1p51 de* *3J4^ ^C1 C4Vtl I 
4 toy «r*tcii ^ 5tft*i 

to ar5H len i 
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7W f«lt« fatov ftl 
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WX? fesr-tofcl «(*C** HftoT 
f^c*r nftto *ri=r *wi *r*Hi tot 
cmcto n, *tofo* arr«f ? n^a ! nw 
*«wto <w* fo*i& nf*to 

toi tot*to: c^l^r arcs* tor to 
*t*to <w nfato nfts ** i 
c<rt*3r*3* g*ct* totfiw wiw 
in «r**f^ unm ntotw *tfc** to* i 
c*iW*rt®* tot* c*t* toi* 
*CT«*H*«W C*«fa ?»| iffa to 'Still 
to?* «wto fatos to to J 


(Aphelion) wfc? cm tofal <W '** 
totot* ^9 (Perihelion) ^*to*r W*1 
to to ctofwf**it*tor* vtvfi i to 
<^t*#9 Wtn«i ffc* ore*1 tonI 

^b-, >b-8«, >Hm, <*** iMrl 

to $ <e*fri ?*i *t£* to •ftlv 

^totfa* to to to c«tci <w 
to* to va^ **w*i to* 

qto$* fafe* *w *C*1 **1 ?WW i 
irfi ^ to to tot* >pnr to 
fafa* tow to f*fs* wnw tow 


A*VvS 





W tofas totSi fa*ffo 
to totot** *ttoto* cto* ^ *»ii 
** i wfaft to 'Bftto* to*—>«*», 
>bO <*W ifetr* toTO **t*^to 

Ktogr* f*fw* *rn to <sm <**iB 

fe*rstot* net to c*to* i $t* *t**n 

tori— s$ «[*c^l5 tot* >n* >rto cm 
cto i sfrowtt totft c*$ *w$ 

tot* c*f<ri fawfai w to nt** >*«« 
<w >;»• toq cm frwfipr i cto* 

4*f*fa *t* ▼t*WP 4*1^ 
*to* ** i ^tofi ** to <4 **w$* 
1**tmr tot* i »8? to*i <*w to* 


nc^tf I *ft« $ ^*t*$f&$ «Tt^f**r 
to*i* ’tftffo fc«w to **1 ** <*m 
<*fctc*r fat** toto^e cm to i <*fei 
*$t* *t^»i*« «tf*^ 

C9fC^f o..... Jft^Jl 59 fto 5OT cn«l 

ctofofW^c** 5*c^i* c?ar(5 

*tf% to *ra f*^s* ?c* cnc^ w & 
«(^*Ksfq n*»f*^*r c«rc* istft* 

*c*j fit* tow i 

to totwj i*c^* ^ tvfa w 
to f^*l8 "ifc «tf^wn to j m—(>) «*fei 
c*f*r cm **, (^) c^ar c«fr^ 
^f*w to tfttto <**^ t<cto¥ftfi* 










ftfaTOf * ten wto ft* cTO to to ftf; 
toi *£*f TOtw orfl ftf i fp CTO v® 
TO TO ftf, t* «ta to* fft* 
<w m*&i *tm fTOf v* TOfa «ftf*l to i 
(«) ffirowr <fri TO* ftf ft:* ^ir® *tt* i 
TO* fff qTOSP ffjf*5 g<ft$< wrtf 
^:*$* tsK ft* fro cfftnr. «rtcf i 
.cfttfor &*r* <*ftff fag ftftinft 
«rt*fa irita to ft:* i 

TO*$* c*ar{5 fe*i-ffatTOl% wK 
^ftftfvS ffear $ft* ftfl fte fflfc 
cfntfeffwtftor* ftffl I ifcTO* TO* 
jpftw to 4ft*re: to. ffOT «w 
fwtartftftt *tci i fc*l-rtfcftTOtt ffttf- 
'•ft f'jr fjar fwrjpft ft:* »ro prefti 
Sftrot c»iW, froi, *jftiPmtf, fjtrt- 
cfftiftf, ftrftr**r, cftfeftf <w ’wtf «rtfpfc 
*r^ftaM i 4*i>i <pt*$f <** fttol* 
f* TOpuft* ft i TO* ft*^fit fftf 


to c*wfr® nMTOftw f*i w 
to fHtf® to ftfi <m frty* 
fftf to fjtfft rt?N#ft £tronrfe*i~ 
rtkft*itft% *tTO*rf ftffftfjw cffro <ro 
**TO ifTO ftf I f&TOf TO, «ffa TO* 
TOttf <4*fei JTOg* «rt* */*•• TO 
fMtfita TO ft* I *tf Cf^ fHtgsi ^1 fft* 
*tfl, crofert c*af(5 TO* c*% >f^%! 
TO TO w fc*1-’fet*TCft% TOfiftl 
fft**TO%* f*i *:* i <ro*ftf TOfl- 
ft*ft* n* jTOjfe ftscfft’s to ftf <ff < 
^fi-rthftrot^ nfftfofa fc*tn?fa tow 
TO* ffafac* to cffrtf i cTOfafWf'inr* 
*ftg <4 ffC*$ <w fefl fM *t«r 4* 
TOIfa f* to ttf?nrci <w #t*i 4 fro 
'fSFfaTOf TO*n stftc* ftroi TO*i 
TOi *to ftfir cf, to *faut$ 
TOfl <ft?f >TTO TO« >5fj TOre 
rttfcfi i 



*tfr 

wraprt* 

f*f*Ht*t! It* *|*tl-**fel «(tffo- *EI C*tl f*| tofa&l ivflvn *lt* CW 


«f*foi iwi *ty® it*w* itc* itc* 
fmyr **fi-**ft cm it* c*i ? icitn 
Ittaittll icu *t*i c&ttn ifti is *fr, 
*t*i *tc*i *i c*i ? *t*i pi c*tf?tcii, 

*t*l cnt^fl II C*I ? *t*I tf* Cl 8 !, 

*t*i *i cm iti ? c*fc ^ *ti 
i|tfc**ttCl, *ltltl *tf* 4C*ltCTVWI 
<ttc* n c*i? ^ 'Q itatn wr*M 

Albino fan *it*lfcl (Hare lip) WftH 
ntfi^ti n c*i ? 4* 4* nfiitcw uti- 
I*fal1 «1t*Wt* ! * *1 TOT Itll Iti C*I? 

ift starcifa«tfttit citwi «rfa$ti c*ti 
nw ci 8 !, «ititi c*ti wr *i cm Thr 
c*i? ifo*-fi*fa citn fa wr* ? c*ti 
fal fciftto *fci ivitwwr «t*ti i*, =n 

nfitimi «r*ti v? ? 4$ *i *trti fc«i 
c*riti ®rcf^ iticn iWftil-^t^i fe«,*r.fa 
ICICI I Clt*CTl iviitii-*c?i v* 
ftf® iiti *ri cit*^ f%«sfr^w 4| ntiti 
fctfa stit* i 4*$ n Mr *rfntcii 
**ti-**fai ftfinr fciPnfei *t$* « 
fcmtjwi *ti«i Mi *ifa fiwtcn 

4*ifa *m m «ftrf8f% faftfcr wi 

*ti *fil*i fcftttoi «rfa*ti it *rfa- 
faitcn *w cn *11 4 is vi * itn*' 
*it* *itfc 4 i «r<ti fct*» i 

itscn c*ti fcfrtfor is-rtvrfi* itn 
Mi *iw ititi*i *n[Mti *t?k *w 
*n ifotnto n nvitfi cifa-faii Mffcs 


*CII«I1 *11 Iff, IfaCl! C*t<3 C*II *11 *fl 
III itscn *fai*t»i *H lltl *W 
c*ti nciiTfatifa *t* c*ti toft ttoi wnbtr 
»ft* itii *n *ii fti *p« ci^l »m *11 
fitti «r*ii *rt**rt»n, n9*r*ti vwrt 

ItSHI a^Ut* *11 4* 

4*ltl ’f^«ftic«l flC?!tt*l *tltv*! 4*i5 
antm ** ma itc* 4« n^mmi 
apll* Cl^l *OT MjJ* 
>TW* ar*tl-*llf*l v»tw C*tl I^W 
^tir4*H *wti vitn nti n i 
utiti ifi c*ti i^vs ^f*i^T crt m* 
«ftWFt*r *w 4i^ »i*ti- > f*f* c>rt iw 
*t<fa c^5 ii itc*, *tiPi c*^ ^fnc&ji »wi 
111 *f*ltl *ltllt* Itc* II I 

Itvn c*tl l^lltn *tic* 

*c?i %*\*\$[ ii iwf**ti «rl?9i «W *ic* 
in c*ti uMr **“T’In» ^Mfei w 
ciici'stc* il ^ti *t^i**ic* ^fwt*1- 
it* *ci nfiitcn ^»tf utvrfi vu c*n 
, ci'8nii4i^ 4^*n *ci* nfiitcii m 
m*fai^ *ci itii-fcipR&n ^*itfi*ti *ai 
cii *n ii i vpri?hr itn itn^iMfci 
itii nftCTtwti *n* *^fin cm c?i i 
Mint*; 'scin v»tci imfoi c*ti 
nw ^iMt wtii wihi *tit* 
«rei* nRitn i** n *hi **ti it*iti 
*c* c*ti ^it 5 ! Am wwtn anc^ v» Mrtw 
dhtiti *ftm ite* i antw *twKfWi 



frft * ftwN [ >H *1, «1 ifMW 


ic* ^-latei* f**tc* «rl 8 »! 
11^1 cm ftd ntc*—c*rc* its* $t* 
ftwr *1 nfirctt** m *jft«* wr* c*tc*t* 
ill T®ta$:$ c*ft*R *tci I ajtadti 
«pt *mt!ta 'e TOrtwfal eld 
tow* toftlr * c*fpnr vssfj ^ 
*C* ltd I 

’fJtlfo, f*lfhPR, flit*, ®t*Rfif, 

*1,1*1* *ftlt*, itffcftl, ftfcsjjtl « 
c*r=?c?*f«F «npr ftut! ifa^ci* limit* 
TO mC**aWft*1-^? lf*fa TO1 fif! 
*c* ic?c* i <4$ faaatci extent* car. 
ft* *w. *ic®ti* awtro i* fccineitij 

m *rtWH C1*CltC* ** cartel CiftCTl- 

citci* ic*j ca niwfti f*w-fMt*i 
caFtWttlt* (XY) Rtd, faft cifc cartel* 
ic*ift ftci* «rm* ft<* ic* xstm 
TOlt*t* ftll *It*Jl 1CW I faft 
«ww ftc*tftfa*i « *<ii^i catm *v*- 
*t*t* it*«i anpwfsr tor i 0 
C*tCl* 11* jftdtl TOH 3**C** 1WJ 
Cl’ft cm *t* I *ft Cltl sflCltCI* 

X wtutartm iwj <4if3 x ciftwtprtw 
& c*tcn* ftn i^te* atci, !t*w 
$t* *z<* •p-ntti* wj f& c*tcn* 
in iw «titi itc* i «rt*t* aft 
$t* $|B X captcatcitca* <rtwb unfit 
ic*c*tti* fan ftf*$ atci, !tro «t* 

Wf»I *|ah1!tt1* 1CTJ Cl Cltl «llf8 C*tCl* 

W cm ate* i fro m-cit* -gift* 
11* ftcitei* sfB X oTOitutw* wii 
•tfiWw <4 ft*ei* ufaaw itcar atci cm 
iti, «m cro touIB ipnr icu 
Ci citi *ift c*tci* w «m fWI* cro 
TO?# • TO ««* TOT *fr <ltdf* 


W *TlN ltd ami c*fft 

1t¥WI ftca?fl t*H yi*l# 'e 

TOT1H ifWItftftWf ^iftWtl 

fwtfliiWcucirtmr* «rii tow 

«, *iwi i-iis ctoi ftgif^ 

cm ciw ntw i c^tmpftw 
^jB farm ^wrti «i«m 

«# fmm umr ifarM ftitca 

im 1*1 H I x captMtCltm apppr^ TO 

(Non homologous) ftCTtfrfHI 

« *<tivsi c*ti*r* ftw'extent* 
V\z^ ft<R*l 1 C* 1 ? I 

X « Y caFtWtPrfm WnI TO 
ftr*w!ro ci 'ir^i'stc* faw ^v- 
irf^ cm ir*, «i extent* iroit 

«m 'Itf^-t* TOW I *ft Clfa «ri^ (Domi¬ 
nant)^ Y caFtCTttltOTT >RW TO 
WHti TO Cit faffi?* *iart »rNt*1«: 

•W *wtw* NcaF nftTj i fti to- 
cita 11 * ltd itd X « Y 

captcitcitci* aj^-r «nfe ftw® x 

CVtlRtPTtW !Wt!fire 5* w cut X 
cafftitdWlS ift Clti 1^1-lfti *!t! 
1C*, it* 1C*J ^ ftrCI* 

«riH it* i cicar frotoi wt*fti 
ft! afSfnt^ TO ^5 I C«rtC 1 lt* !TO! 
111^ w*W ar*ft^5 aft!# «WFt (Recessive) 
nq 4 # «t!^ ftm itmfti i*n* nf*iH 
ftfi hh w captcitcitci* *iw! w*ei* 
iitifBar* «t!« im I it?c** captcil- 
’ citci* itifsar aptll ItlW lltl-uft* 
awtetfft (Genotype) 1 *C 1 *t**ri 1*1 
It* I 

cartdit* TOdCT*wti owli «i**a< 

wtftiti TOi, mm ftw *tfw*rftR 





(Mutation) TO fH? *?11 f*R-*tf??T%? 
TO cto ?t to* farTO? TOi *fwc* 
cTOTO 4?tff*TO» TO *tTO nt«n 
TO I frotfffTO cTOttTO <JTO ?1 cTO 
>rwt=r *??t? TOnl TOtsns: 

3SJTO nfs* ?? i 4*c* TO«r? nro 
nor nor frotfaf*i?i f&rcwe f?*f$i ?c& i 
TOrfa* <sfc fro? *fo? fn^n 

to ?t*?i *t*tf?*, fa* ?t*? CTO *1 
n*j *?i to =n i TO? fro? nfr- 
TOnti aris-f^ft? to fTOtflrf*i?i 
cifpii ?TOfafe ^ to? fcn vt i 
*t n$n f*or? ^H-srpFTfc¥ nf??jfa 
(Mutation) TO I c«rtPRt? ?*IOSn TO 
n^fl* *?{3 ^nTO ^c«fj fonift* frot- 
f*f*l?1 c?te*t? fevrfo c? fan nf??rfa? 
TOft ftfCli TO TOtt TO I f^fsr 
fanf? TO C?t«M C?, X CTOTOntC? *?ft* 
*9$ ^ fan frotfaf*i?i facn nfaw 
TO TO n*W *t*t? *f%??• (Generation) 

TOt*n; *TO TO n*H *t*t? x 
cTOntcntoi? toj 4*jB x captc*itc»ftr*r ?$n 
fTOtfafn?i faen? $s? *to nTOni 
TO* i fn^tt 'o nf??jfa? *ic«rr 4* 
TOntnj ?*t? ?t*?t? to ntnn *tfTO 
frotfaf*i?i c?tot? cTOn? c*tn to cr«n 

^1T 5f1 i 

wwtiMTO ntTOni nfso? ?m* 
cwtn ** 3 ? *?i to, or n?cw cstornt? 

?*ic®n *or* *t?*rt? n* stto toci n i 
WTO c?tn fn^oi? fccro fafn nist?* 

TOam-*J|*1 C*!t*t *??t? C^Thf fTOtft 
ftpm #*& fTOW §*f? fn^?%I CTO 

?vw* c?tn ?fa *«r ??cn TOWH to, 
TOoi to crow* ?jfaor? «tto- 


VT5t C*Tf*f ¥TO 99 nTOn norft & 

Often* 3*1 fe«TOn ¥U TO TO TO? f 
to fro* TOTO? toi TO? *tfar* 
CTO«W fat?? ?*? 91* fcl? *1 I TOtf' 
*?oi? fro fantc? ermror rnfaor? 
fate* f=rff%, ft?tft* ®)?tn n*?? tor, 
*w*f?iwi? *W TOnn fc*m 
croi crontm ^tnf^c^cat c*r«n *rt? 
cn, wihTO catn 4mt from 
fe*Rf f=l^P?Nl (Inbreeding) 

to «r«*ir firrw *ifa nn!tH-*rf^nr 
nwi <trh to ne^i ^ i* c?itn<ifv 
njfcflnr c*it*r faw ?n 

Bfiw n<tn» «rfen froa 

faf^n m to =n i $ nm =n to« 
n^TO «twi toM TOart 

or:« ntc31 *11%% ysjrs), nWc*i, 
ntnfOBi«fnn^c*! 'sfanftm ncm 
nf? ^ 9i* car's?) ??, ^t?c*i ?wt?tn* 
¥TOIPl?Jtfn, ?«t1—Juvenile amaurotic 
idiocy-? TO 1TO1 TO* Congenital 
deaf mutism-^? TO "1TO1 TO * 
Xeroderma pigmentosum-4? ( 4* «T*t? 

^e?tn) to n**?i«• to *?tRi to to 
ntc? i «rw fTO? toi fiifiw ?^n* c?tn 
cTO n^te?? ?c?t orni cto 
TO? ?1 **:«r^TO? ntft-fl? c? OFtar 

4**C?? 4»*af^ -ffqp ife ^ fTO 

%?? «TTO ?f *?1 C?C* TO? I 4^ *? 
?^-tn* c?tn c?t? TOt? TOc» c^tmt? 
nne*? ?f*f?TO*? (Outbreeding) ^*r? 
ftw? *wi TO?H *?e*ar i 

cTOTO? n*ie*? «r*=R"f?TOani ft- 
«ftc^ TO? TO* nfora ffcwi 
*WI TOC*«rf*l& TOror TO ? t *H*l?- 



to« wro [ >v«i u 


TO faft ftro ??fwi ^*r^5rnff 
9jfTO9 4rw99-«ffe cTO f99t9 ftTO 
foft 9TO9—C9 otf rtat* wtf « a 
at* 4foaft TO fcTOffta furs 
•fta, *r*itcw TO** *tn— 1 TOrc 
fTO-^TO t«,nt«rc9 ^t«n aft* *r^i 

TOtCff C9t I $t9 9t<s—9TO 4f aftc^if 


TO? fit* fra TOa «rta 91 i *ro >TO 
’fc fmtft, otii, M * afftf 
«r?f% w to 9 ftfa* «ratW9 «rfc* i 
C99TO 9f c^ f t?N^l ^tc*, 9*5 c^ft 
ftow ftf9nr«i frtOE, C9TO TOt ft « 
t^FOTJ 1WW StfC 4 !* «f5Tt*f faff- 

ffVl TOE, at 3 T*rt«p^ fa TOf 9TO i 


*wnra 

•untfljt WWW «&TO "tfe ^sTfR 


TOW? toIto* to C9 TO t^ntftss 
fa fta, TOf ftwi fa ftar 
TOtfti afei 9tai flaw C9^i fai TO- 
ftTOfwi f* 'Q TOTOrjjf a 
«r?<s TO fcvnr far, at «tfiR jpi 
frta ^ •rtwftfif tcTO 9 9i to- 
fcnpfw fiff^fapn— 1 ittftflrfc&itf fimtf- 

f9 i 

> etw TOa ftwi fa ftOF 
•itntftw fiat <pt ffrn offal's 

49 »ftv. 9«t99l f^’lfl I 49RWt 

wM? TOtTOf fhrt TO ft fa 'TO 

f tOF TOt9tf TO ’IWTI fa 9tt*f9 i 

*HRti9 firoaw to a nfaf ft 
fa TO, vrtf cwf ir, fftfiTO * ftfcro 
«ratn f*i fan TOftt fcrsifcf 
TO fcvrtwf fn to i f< * rTO 
9TO fftft TOf RtTO fttCftOR 
*rat*n$ t?t ▼Wrtft 4a to i 

TO 4TFQ TO t^TO ff 49< 4Tt9 CTOt 
ftffe ffo gto a TOtt4ff9W 91 TOCTt^T« 

fa fflnfe toHj ft ff i 


tff 5tff flttftWR TOHf fff, 

4ft fffiTO *f9ft^r «^C99 >T9t9 99 1 

ft9t fttwtaff 'fTt^fff «a^ 

91 *ft99t*lf9f WR 8‘»«« ftfft, at TO 
4ft fftutf *f99tl9 RTttftf 'eat ft*f 

••«• ttfft Rtan « to 

ilTO *ff9*f^ ffi ^ TO 'e «rlarfi 
to t «f ^f f^9^ 9«9 faas i 

TO C9 TO9 ^99t*l? 9 fa 9t:f, 

at «ta TOfiWta fttcsft^ff *nwMy 
9^9tf9 fta ife ^TOf ati 59C9I 
f^rwt^i fa f af, nftfta ftttsrti*R 
•Hfti fa '«w w 

fWJ 9tTO >«tl9 *f9ftlf 9WT TO 

*rfo9 ft fa i S3fta fC9i >rTO fTO, to 
fff tojt nati. 4fR rs fa ft f*a 
ffftitf i 

fti$nfwtiTOra TOta ftttsf- 
cff TOMj»f»ia 9t9i fa, at TOti a 
cto tTOtat ftfw cftf 91 cf9 ssi *Hl- 
sfsfa fta i f fait ttwtfhn fttaHapr 

TOtU»PK¥ 9a 9t9t9 WW 4f «fft9 *<f¥ 



CT, >»«*« ] 


»!^ m 


qq ^tqttqq •ffiftlffl TOHH I TO q>H ** 
sirfn^^ qfo 1 to qjqis® y$ cfN* w i 
> »pto to «rft TO*rtfh fqqrBtfre 
rtotr^R *niqt«lq»fTO ^ to* csfa* 

TO t fro wtc^r, TOt«t®fa ntiajg TOnr 
qvTO 'wrt>rc^® ntw =ci i ^ qq ft^i- 
fq® n?qtTO q*ii qq utwjn i 

fro ^ TO §<gs TO* 

qteTOq TOtlTO. cbW TOt? qi 
qTt’tjqffo q£*t cto cqftrc *TO i qw qq 
§ «rtarfS« ’ftrc cqq' far qtq cto i <4* 
cq fa ^t^r«i—®i <4TO fqroftq TO 
qfq ft i 

to qffaq fasstqfai $ qq toito 
to qtqqft to q$q ww* TOfq taft 
TOtqq i c? ! qre cqqq «r$qs, qf*r® 

csqft ; cqqq—^jiqiiq, ft«n, qTOfq, 

ftfrow, TOntfa, cfcqftqfrfq, fafftift i 
ftfemftq farTO fatfatrorq srtwfjri fafasi 
c^qrqfcffq fqsrfqfal ft-c§*itcqfctq qfcq <4^15 
q$q witj TOtcq qftc^TOq’ TOt^fro 
qi «rsp faff ciffotf® '®tc*f m ctowh 
« TOfa «twq <4* «tn iqq cq?TOr?iq i 
4 « ft qqtqq c&TOfctcq $ 
*tfqqt*i <stci ^ new to qfastwn 
iwMjrfro qtro itcw ft i ft ft «aw * 
qfcqTOtq fro cfoqifa wfiwq »ti¥f*i 
cnHWlwirwi wc i ^dcq w qc®*i 
fro ifhPi-fMPfa too*, cq«faq spqfi 
4$n q^qqcTOI* TOtq TO TOt* TO 
tofftar qti toc* i fcw®q «tr*f 
ifqqnw naraTO^ TOtc* qft:§tt®fq 
TOft'&fa? itu TOr i to cwi cto* b 
sfarfq <4? crocs* to m «tewn 


nw > qq wf^i iwj mroq itfc w 
«rro ifiw q$ to to f ftf ft^f «t 
qrqqtq« ftqfa® ^ntw ft»[T«.-nfv •qntro 
to 4? sr^qfqR ftqft^ qtw 
?zv w i 

ftriqw^w <qf cq, ^ ftq^q qf 
^qjftTOift 'Q ?fcqqqtq «rcqf®fq t wrtw* 
^rfaFqtq qfqrcq StotoRf ^*rtro cqftq 
qTO qcq, c^ft^r cqc^ •a^ps^tcq 
ft^iv-fftsq qq«fq c^fq ftq^ TO qi i 
sr^stC'Q qtotc®rcqq TOtq «wr q:*i ^ 
fqq&v*rfroi ^st^tw qcq i 

^\zm to ®qri>ftqtq qftq ^ qqm 
•ft'sqf qftri ftqfirs fcTO 
®q:^f<qttqq ^cqtTO* qtal cq "ffts ^n» 
fcq, ®i qqqfqqfq *wi cqr^ TO ift*q 
to c’FffS qn cq^t^cq i nqqtiq ftoftR 
^f^qtq qfqjcq fq^iv-fft* feqnfTOS fc*rart 
arqcqftR ^fftqfq ^ftqi ^cq 5 ? cq^l i fq^t^q 
sfftqfq fq^jv-rft* ^^t^cqq mv 
jjqjqfq tfq qjqs® qcw qjc^ i ftfpv 
-fft ^^tTOq qq& to« cq^l to qti i 
qsfq*rq > Hcqq meq ftqfcq TO ?1 qfq 
c^Tm ^ i ^ q*cqf®pq 

^ffapqtq qf^cq qi ^q ? fq^-*fft ! q qfqqfq^ 
qcq TOqf cq»ft i 

^fcqfqqffq ftf^^q ftqfq«t»icqq fqft^ 
^qf«ffq®tqt ^ q ( cqf^q ^fftqi wti 
TOqqfq c^csi ®ts TOt^i fqi*r 

■sitcqfqqftq ^q ftftqr { c®-c® 

famqq:—‘ft^qf^q wtqf ’fcqqqfq 
qjTOTO qcqfc qwci A to&i 
qtq'qijqf^^ qc® qtcq, q*q 
^tqqt^qfq^ ^c^cq i” 



[ «H 7Mt}1 


wta $ frot* 

imsiwa farc* »Mt»( 


oil toc# ®t: <fl¥. ft. c*tt«tt7ft¥« 
®ts <4*1. <47. C7t«tC7f77 facTO 1 !— 
«r»ftJra: ft*$ ¥t7i*i 77«t7t7 w «rt<w- 
1 cstniB w <*& caiir^rij 

C¥t7 ffcfwHroi * * 3 jf*ra =11 

7t¥t7 C7ttfft TtSl TO I 7t7l 

C7t7 *zi, ¥fwr crmW# *b *E7 7t7 «n^ 
7¥ C¥C<3 S3tE77 <8[771 ^ C¥ft far*? 

toi c*it*r TOi wt^l %77 7^, >&** 

7tc7 «tm <4$ ntw *« TOt7 C*lt¥ 7t7i 

cto 1 

< 4 $ C7fm ^fo*t7 *wpi7ti c7<n cto 
—wjpf *rfa* c?c«t? ^t«rf«^tsr 
ffeftw «m 7t$t f77TO7 (y 

irfct-»*t ) *rf«T<fo <4$ C7tC77 Wl, 

C7tt77 f7¥t*r « nfitofo 7 , *it# 
farai ?m 1 ft ft <4$ c^rcnai 

fsfa^Ti toc#s «»sfl!77 ^c^if 

< 47 * spft1\7 wt7i <4f oiW *rwtft¥ vt ^rcsi 
TO «f¥N ¥C77 I 

•roftw afttffo ?cs« or, 77*C7tt77 
jj*i *i*u 4 ? wpnr ot$7f7—7t7 TO ctoti 
«TO ‘Ti«m 7tfl7t7’ 1 <£$ «t^st»r 7t$tc7 
®f7TO ^ft¥*rrt 7c* 3 * *tww ftsttcTO 
m cto «rm ?n w\ «rtt¥ 'sTO'q 
>r^artfi¥ tot «tt¥ c7tTOt* ¥w i c7t%7 
faTOl, TOt¥t*f<F, 7 * 13 * « 77 < 57*7 
7n 3TO¥ TO #t?t7l faTO, wt^tar 71 
oft* 7tsi 4? c?*f cm «w cm 

TOtTO ¥C7, <$TO7 CTOt¥ « feft3TO7 

to <4 ¥t$7t7 7*7 *fro to 1 

»«* 7tt7 fN-TOj-roi 77mtm 
fa*lt*f 7T?t7t7 TO <4¥ TO#tfa¥ 7f7¥IRl 


7571 ¥C77 I ¥t*1, T7TOt7 <43$ «7t7* 
*?ZW >T^t7¥ C7, C7W «»t¥tW 

aw fktn «i ’R^r *tctf — 1 ftnwsi 

C«f“r«f917 To ^177 

¥t7*l ^C7 «cil C7 C?ft cwc-r 
W1 7>f¥t7tC’T7 «ftt¥, ^¥*1 

517^ C7C“T7 n^fl «rf«CTlt7^¥ 
7J7^1 dr?*l ¥71 W7¥^7 I 

<t^7ft7 7^577 «rC^J¥l3 C7C“I 

CPCn^ f7‘Sl-7t^T-51^t7 nw- 
«MW 7C7R I C¥fTO 7>TTOtW7 «fC¥fn 
C?71 ftz*$ TO TO *^7 ^7»tf71- 
797^fq CaFC7^f7 f7’5f-^NT~ 3 I^t7 TO- 
^tf$¥ C¥t7t7jt^7 Jrtfvr-47 C¥^7 
7«7'®f«ICaf:7^t7 f^t-TOl-’T^ W¥0tf¥¥ 
C¥t7t7jf^r^7 >ltf%Jr*^7 C¥3?t7 >177 7«C7 
45f77t^t7 71 C7'®tC7 ^81 Wtf7C7 C77 <47?, 
¥ff7?1C7 ^t7l C7fC77 7J7?1 

<5^*1 ¥7C^ *TtC7 I C7^ TO f77|Tt^T- 
7^7 C¥t7t7Jt^t^7 »JtfTO7 

TOTf^¥ ^<5 4f i f:®f7'e«1%¥jt91 

C7^^-^l «T¥ti ¥71 ^7 ^7«, 7^<7 f77t7-®tC¥ 

nrttC71 ^7 ( nfwtfe ^C7¥«f*I ^»t7l7 
TO ^7 ) I 

C^C7^5t7 HW\H? C7ft 7^apr« ^S7f- 
CTO 77¥C7f7 TOC# $ft 7K7 C7 77 
^t77l#1 'S C7^St7-7t#1 HtC7, ^t7 7^J1 
?1C^ £ft7 « I 4MZ? 77TOtOT7 

f#sf77t^ TOt7 7TO 4¥^l TOT1 ¥71 7t7 I 

>&«»« 7tC7 47tC7 ^ 7C¥7« C7^t 77«“ 
C7t%7 f777*1 4C7ff7 I <47 7C7J ^f7C^S7 
C7t^7 7Wt^ 7^tf7¥—«Tt7 %• TOt7l 
tlftC7PHt7 1ft ^5t7 TO^7TO «Tt7 V 





tffta i ntfastn, toi (fwrtafai)« 
caM 4f R 4WJWH RfanR* « jtwta 
aea i > cne* * astotcaa neai rea-ma facntl 
mcafl*! ’fTtftjl, iltlfilfilfl, W1 i 9WN 
*j,tf%, frtjtnfoi, cnntn, TOntfivtn 4ffa 
c*r*r caca* i m^R *t?l TO* 8«|S eaen 
«t a*ea aascatn cm froifipii adc®a, 
cntmt*, nRa artrtat. stena't >« $Ito- 
•irNw at* ata R i 

nts?ena IRstcaa 4ta TOn ^n cnr*l 
aa*catcna ^Ra to* ^i cae$ ntea i 
Rncaa frtai* na»n atenfan-ma ea atfn’ ai 
arafro penes nt'sni cnci, at naHi 
sea fiwtftai «f*iM acacia ca, faR 
caW ntai fncaRcnni ?fnata 4ta aa 
cnenal 4t£|a <srpta ml catena $efa 
TO*I 4tfrf afaata faRna* « TO?ln 
a^faai to* ml catne? ‘aw’ aw ^esia 
*ea ml ftaca %tfaa TOTOai anwa i 

Wf “fatftca beaten wa astafala 
TOtca aascatn cam cm ma<, cntl *• w 
cat* ntai nca acnTOi ata i >vt»-i8 atcn 
ataca * an 1 cat? m| eaten ntai ata ma« 
4ta*laneal C4& ^elcn an«-nstntalcs 
88 stTOaa'eca^i catena pi sal TOfl- 
epftaR jjh anea aptw ml earn aa?a 
aw TOT4TO an ma^ ^wa-ai a ten 
atftata ana nstnta^es * an* i« stTOaa* 
ea^t cat* atai ata i 

f&Rnatfaarfa |R*ta a*nctf tfai rfi 
*ean, $tena ^icne^a aca, aascatcna 
4Rcw flcaea fBfi cants mantis* 4ta 
ml catena p| 4t?R I *R mrtafa a ten 
cate? am KaRn ca, mnnts ea cat? ml 
eaten ^enc*, ea TO atntaa Racn n$n ?ea 


ml eaten TOR *a m i meae?l mls?n 
mnfci ntanta *a ca, ^ catena orea 
>rtatf nfaatea catn-n^aa af5ea «tra nr 
Fta Rena 4i» a^ntat^ apea eaen 
^^^a «rtaFaeaa R^ea? ana aal aaeasi 
n®ai (5?1 enata aiani ea nwt 
nnen'n, ca faaea c^tn ae^ra ca^ i 

=??H?Ftn aea na>Fj, aa at«f«i« 4taftT 
atwtrsa na «i^tai n^tfta cna Rea 
^e®tat^ c^ateaa ate^5 itRscana-naifs 
4na *(5 atani aca i 

^e®tat^ c^nta ana R’fccna atea 
^afS 'Sfeaa eatatca ftnFtaPfll aar®a, 
^sna 'Sta *aca 4an fa?i ^fen—ata 
ntaaaa ( atfe *r> ai Reaa nar) aa, 
atntan^: ea *ta aataaea (’an nat) 
^ntafta m ai—45fn^5 Rntaf5 aasi 
R ai» ^81 ate^ate^s «Rtn aacs aea i 

atena ea atea c^ateaa ea^ 
Rnrta nafata am aaenl ^teaa—stnaaea 
«)t4t« mb eacaa ca^ cnea «l8a aa 
Rea Rfa 4 fe atatf nfaatea ^af5 eaeaa 
eae? 4ea-t afaca cm i eaeniS a^t^nteaa 
atatar cnea a-^f w nea «ei i ^tana 
c^ata ca^ ?n c^enfSa o re? a^taaeaa nsfSa 
aa ^faea cm i Rena na fan ^aaas 
n^enaea eaen c^Fta w aeaa ca, cieafSa 
fagl aeni m i c^a. fan v a. atea cal 
Rentals f&Rvitfmrta iR^tea 4aa aea 
«itea i ca en^ta Re^a m\ a ^na ml nato 
states far® at^t aeaRa i cnata ml 
e^enlBeaf Re®?a ciena a^ at?a ?ea 
^cnflcna i 

earatae? to ajtnf«tea ffai nteaa 
ajaii ^ae^s flea a* atm-fanR « 



*V 8 ®Ft*f $ 

*c*ft*i i ft! 
c-ra *rt! ftwfafc vit vi i tafivf 1!C!* 
cm ft* citft vtnvvtw ^nftftic! I5v 
c^ts ^fewtcn* «rti *n c?ch—« w 
ft, c*rt*iTt'S * stftsfa re vwtvi c*c*t e 
I fltPuti !t« «T« '!tt*!¥s?ftrrC33 
vrow « *1 ft«t¥ ^>rs-fB^i 31 
vTtftR c«r«fl w, vsffl siN vt!*i cw i vt* 

^¥3*1 ¥t33 ’Vf!* '»Jtf%3¥ I 

fti w g»tftsi c*«n ftnft»i 

c3>^ nftqfci f?¥i £$ft3 m >if5tf>i3 c*z 

C3C¥ ¥31 fHCW I Vt3 8 

3? W1 ft*l f5«pM 3®ft ^*3^*1 ¥«1 I 

Wfifa *nft!t=r ¥C3* CW^t! ftwl I fafa 
*faw fe*rtar *13 *13 fwft *tv* cm «hf 
Wtft5 ¥CW I ft its *R!fS >RhM ¥CM 

3?fotift¥ ft ¥ic«i i f»ft$ w 
‘W fiftf <1 ‘5ft !Ttfin’ f?»ft3 

Vtftfft ¥C3'«T I 

«fl| «RC! fedHRfW C3, ^C3tC*l3 
3||c3 W 3^-fiftl 3t5tf33 Wl* tfCUR ¥31 
W C3t*f fc«tft**T ¥31 S3 3»p1 9 C3t«lft 
«f*3 ^{5c^ I 

J’lTOtC’ft ft VC! !3C5C? ¥t^¥ft 313^1 
«*I1 5 T^t'3T¥^fC3 fiftfotFM FfatFfl 

—cnt^l C3C"|3 ft's cm *1*3 «fC^T¥C¥ 

ffoi ctoi i 

ftt-!rtr-Wft ¥3lc*f3 vf!W!ft, 

C*li3 "1vS¥3| b» 8RC! fiftl C*r«lti»t« 3C3& 


f^BitV [ m, «JI >l^j1 

!>, ¥t31 3t¥^ «| "f!¥Sl 3- SR C!t!^ 
!W» *T!t*lt!Y !&fc! *ftC* I !tfc <*C¥¥fC3 
'qt’fftv “f!¥3l >♦• ®RC¥$ fi>¥1 

ftr$ m i 

CVC3I WR3 CWftlC! *!!- 
cafcns 4 <5 C3^l «t^tC33 ¥t3*l V!l WTCTI 
*ff3#T®rft$ !ftsRtait3 ftlRfa, V!t!TV3 
•fftRW !tR5 4|t¥C! 3f3J ^831, VpWl- 
s?ft3 yr^tca* 3C-r fSv) fare *rftvi 
^jtft i <#N*iiarfa *itRtirasr, 

nftm ^ f¥!tC33 

!C*1 !t! 3? c«f»f 3Jf!C3tC’f3 

4 C¥fn ¥ftw «It!fC! I cw—>»** >ltc*1 

C?“f3jftc^ 14 OTt¥ 

3J1C^ !tVl! *C*ft*1, ft! b>«»8 HtC! «! 
>13 C?C*r 3Wfltflhl J TW ft?ft «•,►»*• I 

^fVN CW"f3Sft vr«f >1¥C^ 

>1^t3 >T^C3fft^St3 3>f!-^C^ff 

'■iWftffi! <sr?«1 ¥C3Cfl ^ 

!f?C!^ VfC! W-Cafttapt! C¥|C¥3 >T’3I1 
£fft 3fC3 ff t!fC!l «ft ftlHWfil -2ft! \$- 
I !tc»l ftt-!t!M^!t» c>1^ 
5TRJ1 fewrcqWT 3¥C*1 ¥C3 C!C! I !! 3^t3 

C3 3tC>13 3C3I «t3C«3 84 C¥tfS *ltS^33 3C3J 
-f^¥3l 4 0 ®f?iC¥l |B¥1 C?931 *3 I 

5ftf!T¥ l§¥ftfCi13 3C3I ftC3 3Jf!«rcn3 
f3¥C! 4$ Vt!*ftfa! >T?C3tft^l 

^ 3 ^ 3 W«I! ^C 3 feh! I 


srt5?«»w nt^hi 

1!C! ft ¥C3 *ftC! ’ift'fo ¥31 3t3— ¥3? I ftft f!C»f! ¥C3 v5tC?3| !CV «t 

ftt3 ft¥Jt^|3l 3!?f»H C«3C¥^ fill ¥3- ft33{6c¥ ¥ttf nft^ ¥33tS ICWC! 

ftC*! 1 ? I !tft!^1 '»TtC 9 !¥!t'«t3 C5&I ¥C3 C^C! 5 ! I 

C3C*13 ^¥‘3ft3R3 «|ft ft 9 ! ftc*13 35<tjj3 ¥tC< !nt!ft^® *11 *C*i* C3*1 



«» J TO iVi 


cfcftpptH <*pst*feito ‘ftm ftft” ntw 
*u*f& «rftH* «rft*i &«tft$ I <*t 
«rft*t* c*tHHjft* *t*it* **c* fr^ift* 

*fft«r$ H^I ** I \5t3*f5 W HHtH* 
cfrftftnn t* fcnc* > >rcv«f5 $ftoto 
*« s* f ch*i caiHtH&ffa ftwt^pf? hc$, 4c® 
ch *ft *ift*i *t* c*«n cnrc, <**16* 
*iw *rf* <**{5* Pm ch§; «i«fft tfrejH'fc 
ft* **w* i *ft** *mt* *rt«*ft 
**ft shc*j <**$ *f* hch **, *tw* ‘ton 
ft** to c«rti cnt* ch, *tw* ^ch* *wt« 
*lt«ftj *W« 

*!£**! *t8l *1 fttHH «rft*t* 
nrtftfii i <*^ stof* ^ to ftsi 3 to 
cwt h*, Hjn*1to af’fre* ft* tW8 
ftn* ««* i ftft* c*w* iww 
*tfa*r ** H®t* Pis ?ft1 4$ 

*rft*r* *tofft®i i ftft 

hc«oth, ch h**i njft *rft*rft** c*rtnH 
c*c* 'Sfft «rirf* *ft* Hton hi ’fttoftft 
* i * <rft*t* ^Tt^fc^x sfura 

hhi^ y*i w i ^t5i*t i* ^ ftf®$ 
*<** HI C*H, «TC«PF ^C** CH faPfo, ch 
mtt?i< *«ct, «i c*tn ^tcnf twi hsh 

srif—‘«ca>r faw»’ si **i *rc^ i to Htc*j* 

■npisp ch tote* ** <K1 ch ft 

*tc* w* ?*, ch *rc*tH §sh ftcHH ftft’ 
ftt$ nrt* ft 

<®tn Hsrftotft*t* *rc*«[ cato^n 
OTftlNt* Ht&H ch hchhhi stto 
atctn, 3*c®i «sl <rtw §<3* nt«« 

CHt« nt«l Htlft **f5 (SfaftlH f5to 

(*i <n*fS *ift*rc*ft*r* hcht ) "w* c*tn 
nrt^tpf Runtft^ **i ^t* ft hi, ^5i *rif[^i 
m CHHC*H I HftcaprCftCH* *t*JCT HtHt^r 


*w «w RFftt* njtfetpft ** i «ws: 
ftft ^ *m* nrH»t*f ftnl 

i^rw iftc 5 ® *rft*r® RF*^ft tfftfi ^«to* 

cb^i i 

4 *to ftft c*ft«* 3rc«r it* 
hi{ 5 ^5 ft^H i *tft c*c* dm 
CH«t*-c^ar rtCRF c*to 

RFal *t«11 I CHtR*ft(5 ^C3RFHt3 ^rfl| fp*l I 
<Jt§H q’PJ ^ac»|H CH, CHt^C^* «lC^j5 
-rc 5 ? $ Hts ch it*r hi nrt^ti 5 ^ 
*w, «1 ^ftftl <i)H^ 4fC^8I?p|8 -fCHT* 
ftft*-»iiHff8ii mi ^{B* to 

CH^ I 

*l«rH Isfto ‘«chh ftrti’ fnft* 

*W* ^rf'SHtCHFir hchj ch «itc*, -«i 

*31 *f:9 I Hto« «|ft*t* ftft* 7C33 
H^J <?] ft?l mz*, N81 ft31*1*1 H^Ht* 
fl8 **i K «rft*t* ^ *i<f* 
ftft* ceift “(Hf it*f*<| 5*c*, Vg*« 
2ft* ^ <Sf^t* *ITt^tC<3 *?|8 1& I 3t§CH3 

*tot* ^ch3 ch hi *tn rs# 

^H, ^ HI *m*l* 

fti^ HfH HI I *|Vf1 C't 4Tfft**t 
HI C*v, *ritfefH 2fHrf* | 

W 5 ®: fsft ^®fH *fftHtfHS C^lftafCHH 
wt* ftcH^ nntoi ^chh i vstcn* 

-2fC«J7^H ftftil *«** n»lft «lftHtC8F* 
j5«IHt^lV ^t^fb-HfH WZ9 if* HC*3 *Ih1* 
CH ftft* (IHPM njftftH* *C*ft^, 

^tCW* «r**l H'CHH I -JtCvS 

CHH1 C’TtW CH, ^fl^THsft HC^r* ftft* 

Hw*«fii mw »rtf aj*tfB* 

wr Wt* ^H^js H^ftp 
ftft* HS*f ftCHC* I 4$ srtot* -fCH?H 

fB^H»*i tfCf's n *h hw nto nyn 



[ ttrf WJ1 


Wfo! $ WWtW 


^rfwitiiftw witftiarjtcwta TOwaa wawa 
acn fta wwwa i 

wf atfa facw 4wwa ifhR-ftwtfl I 
f®ft ^ fjf faaca 4 $ TOrta woth 
to nttwa ca, wfawc® <w cwfc first 
WtfWf, TO Cfclta 4tTO ^ ftft® 
«ai f®ft ft® *zm ®itf ftticTOHi 
fac-ia to ca w w*i afta atscaa wai sac® 
fi nt«ata wswn wat® ntci wi, ft: 
atTOa atilt, C*ft fW»l aftiwa ftfTOtWa 
ajtntca wjtftarrltwtf tjft *tw TOr® 
nttai wtn cwta wai ito asjtfostjtwft 
aca TO fin tod TO i afta ^ wt*r 
cto cto ^ *rtwi towii to w«n 
««irs« §5eta«i fttat® niaca i ca TO- 
CWtCWTW Wfl **!TO C5^| fata, 3f®atcaa 
c&lta wl ca canc® ntaca i wta*i <rfa- 
ati^ ®fa wfwitcwi wt*r c®fa to <aa< 
®ta Tow ftTO wt®tfaw w aw ftro« 
wTO ftn i to aw ftfro caw cac«ft 
ca «<f»mr atca i 

atfa fcstfa® asntf®a TO atatsr i 
*• ®to awft ^aa aantf® nt'Q’ii 
CTO nrw I ®tft ®1 fftiTO ®TOI 1 fttwift 
®i *®fa to ftc® ntca i 

ftTOtii caran towi nnta wa ftnft 
aa, n®-nta1a nata wa fttas ncaaai 
wawa i wfawtvi nw-ntal TOatw to’ 
to* TO tow « ftftaa to ntcwi 
fawtalai ntaft TOw cawtf wcawai 
<$t® asre ntatwa ®twa Caf6 fit 
TOW i ^ awn caw<§ ftftror mat 
TOtwi TO, TOi ®i ajafta* wca 
TOff t ®afaa ai ww TO 1 cTOtTO 


cslt^ TOi fin® i ai-awt* ®aj avsft 
wac® fttta wwcwai ca ftwtftwi wata 
fswaa wca, 'si TOi orcawa i wwntat 
aftfarw arflti toj «sw t5^ aftTOi 
ftwtf^n ■ar^tsr cfti»«ftc^i srflhf 

if ftcis fcwi ficff i 
cat® TOTO® faffauhcaa 
’rajf-ftTO f^t® ftTOa ai s^c^t^Jtft 
Wfl ®fl 5 facntS cfcf TOl TO ca, 
atcfai ca cfan ftTOff iarl fac® nrca 
®1 fi, at® nTO fata ncf few ®tcaa 
cnl ncafa ftarfw at^c® wtew i cTOta 
wt®ta ftw t 5 ca^l -far wca, wwa fits 
a<t ^ 5a cacf 'acaa ft'satw wac® 
nteai ata 1 cwc^tai $$ fTtwatw TOfai 
to TO aac® ntca 1 

nw-ntala ®tai ftca wHtw ca-t ajtns- 
®fca ^ff wai tow 1 fwwftl ^ftwta- 
faiSa faiNw ca-ftwtalcal ftat?t—'TOtw 
TOl faca ^tai ca toww. cw 

faaca «rtwftwtf 'fTtwtftcana a 1 ! ft 
fit® wftiw^ 'fa ftcawia ft'alfww ffa- 
ca-tw 4 ff& ftff® fttiww 1 TO ftatal 
acncfa ca, cwtf ftncaa nftsl w«fc*i$ 
cwtf ataa wwa w® 14 wfci ftefa ft'safw 
to ftt-ra TOhr wtfifafttw f®^TO 
caa 1 ftata ftapaa watw fw cw m 
afa ft'satf to acna watta* ftca'-r 
ftca TOw 1 

TO ac®, aw aw wena ataacaa ®tata 
<fw wftftdl ftwa ataawa ypta aw 
ca^ti atacaai wwa «tc®iwi6cw^ cto ^aa 
wwhr atacaai ca®twa nfaatcaa cwwcaca- 
c?a fana fata wca atew 1 



fwjt^ art* itW«Pi «rnfSiT ft,, ftl fw n ^ w 4 

ft"Pw»*ti 4*15 wr* ; ft f *? •ptvi fwt*5fii>i nt«w kvityo fin ft* fcfttfj 

C7fC©$ <i!| fsfftn? £f&?|sr f©?| | fggijfa. 


&fl*MW ©fwfaSf© ^5]]—^ 

^tc=n ©fcr, ^rf?f 

f ^l (*) c^r ^©*1 a©?i ^••° cjf. vsf^faif?! 

CTl^ £f©ta 'SR^fsJ *ff?TC^JT V& Sfl 

W >*»o 8 C JJ. 9f<fa C jjfg ^ ^ ^ ^ 

^ ^ *t; (*) fa ^t*r ©*7t* 

^*1^51 ft'Ft'S C7 3|© 3^ ©$7 

* 1 «rf^»ITO 1 ’I© ©?t© *fft7; (W- 
** Whfa *1 *Ft3 Wtftv TO 1 
C^tcsre w «f«Fs 71 «T*ffa7f%$ 
^ i*to *r<®i craft** ©ffo <w 
• ?6 ’ 1 tf* *1 1 ©ft»J fwjt©fcfor 

7] > 8 «.°CJf. ^f*T 3^ ©TO *|f W 

^ **» tom n<f© <twf3a 'arfjfBj 

^ " 5 751 w; cwr—fro* ©^ ©© 

5tC*f <S(ntn ©71 To] 

^©fi» J^C^S ©$ 5f*f 7^7 ^ 7 ^ | 

TO* ’©tw d>7ft©t&1 5TfCT 4© 7©s 
«T5»r f%«r, 7ta ft?*!* -^gfsssr 
J !'3f ; 5tW *ft«f| 7 ft | j[tfg^ 

( ©a© fTPTS «T7J«I7 7ffi> ) @55 \5f«f £f£3ft5f3 

to ffiwi ftffo 7©©f9i7 
TOti c^fsr nfij^lr =11 ©w—■^ft© 
*tTO(©ft© fcsaaftr® 

fusion ) ©fa 

mi 1 Wt hi l 
cfr © 


4©f3 fan ©t© ©rft©ta ©c* ©ft*i 

f%5*7t^flrC^iT '5f'StC4 7t$f*f|| «T 5 »| | <47 
TOt© C©t© *rtsj tafa 3ff^ 77 1 c^lTFI, 
'S'fal—4$ $fi> <(t^ £fa\5 5F?ITf? JRW '©WT 
'StC’T? 'SfCTfsp C^ '®t v T >!^ VII 411^ 
♦ft'Q^I C*T5 m ?jf? 

4f^H =fi ?m 1 

j rU1i t iv: 'slx’f '•fr 

*v\ cm *\m—{>) «rtjfw w (\) «r«rty- 

f^E© (Synthetic) I fiaFTtffeft 3 !!© Tf^tsf 
nh 'SRprtcii ffa «fn **1 vi— 
(>) VS 'Sft^’ts (Acidic) 

(7) (Basic) 

(®) (Neutral) 

(i) 'eii 71 Acidic Refractories 
—iflt wfa fa ^t*r &i *\y '«c?]$, 

'Bin 7lj5il c^ «f^tn ^f7«d 

?? sn i 'bis ©Ftv?l» «ft^w© 9t*i nwfa 
'BftaFt© w 5ii i ?tst? U 

(Fire bricks), f^ftfl (Silica bricks), 
fifllOTtft ©711 ^811 Stn I 

#ii:m*“ff,-«..' fjf. «r<« ©1*f 
>r© *ftts i art'sfa 7©«f*is jj^r 
▼ttf* cvl W I ini 


^ w Incepient TO«fq fsf^a ©t©fWiI ft 
TOtT ©m ©a^m isfc© fnr <ftc© i <s& ^®fii 

'©rsf© '©tc’f C7ft©$ <4© «dt«fa facna f>rrst^3 >rWtqj (atr© 

cm 79i] fa3fjt©&fa»r sSta) jjifav$ 



[ sfa, ear a^UI 




**1 mi «t* ^tl *facs* Cltgt* 
c<rRf5 fcsp ^tt*r* «r^sfx^ ^tire ntt* hi 
4i< gtflt* cifsf* ’fist* >«t* 6 c*r «imi 
^rfU'e c* 8 !^ *ft*nr erstt*'arfHtsi *rtsi 
sf* i hih* w *fat* cvN *t$*c«rfa 
*T*st* hi *n« sti, st<a sfa *t* fayjf- 

S&fa 5 ! fat* l$\ fofa T*1 SI I C«lV?Pn T|v5 

SfJftfa^ ?t* 'i^fa* Ptfasi C*tW Sft* I 
s**tt§ ws ti«i tafa m '.u c^tfefo, 
*tfaf*tF5«« cstlS &h, aits <5t*re 
*ifa**iRt* *ii st* >« c^ffS i?h i w orpr 
Sfa 1>H 5t«1 fofa JRF5 SI 5 ! • *ft: fastfa- 

Sfa*r itpr, *ti ^t*re* ittn *>• it: cit* 
*rts faanfakfa»t i 

*W ifaSBHt* ^Tttn «tSR *.&H 

faaprfafcfa 3 ! foft St^51, St* C*% ©tnt 
st*i *titi fa^i erss ifasunt* cits 
ffaptl »«•,••• fa I fait* ifaSSRt* ?t?t* 
*»••»••• !>H I >»«»• =*111 afS'S wit** 
fast* ^5(St*t tfatl *•«. •• &H <W 4$ 
fai'ifafrfai'sfat^ fasfafa^tt* fan fa* 
far fa* fafa *i :— 


H'tsts C3F fa^Jtsfefas- 

#*•,••• ^»f 

fafasi 

w ^ 


c*fa^ *1 *trtrt^hr 

*1 

8K,»« • ” 

^jfafHHI 

» _ 

i •, • • • w 

sjtnjnaffafe 

>1 __ 


fa*jts&fas s^t* 


br# , • • • ” 

fafa* 

V _ 

498 •• ” 



lr •«,••• fe»r 


4iH n^« ®r*t^5 cstfrrajifait* ssfB 

falTfafcfaabfl* *t*<ftHl ^tts <fll* t’T'Sfa 

*rcwi WtCT affair*!— 


fasts— a a 

sfait— * 

cstifa— * 

start*— » 

ssll*— * 

CSS1— > 

fefasn— « 

Wit* - !— * 

StSfatH— > 

ifafa— * 

§<SS fiftSI— > 


nfatwi c?t-f >4*H CS fas'ltsfefa’t 
fafa SI. *lfa?t*1$ *tltl t^p^S 
m'fs w si fafa s*> ssti* nfaftsi 
g*!tl hi, sfat* cits ntst* ss *tT8 
itstts* nts* totsfar* ysn *j* si* st* i 
(0 il* srt^fa *1 Basic Refractories 
—4$ *S»fa Hsfa H^StlS Sfal afSI«r 
Rapt'S S* HI <4*^ <4^ 'SR^t* S5t*f »lf 
S*t3 ItCS ; CSSH—SjtnjHIt^, C3FfS 
STN.IHSt^, S^tfesfafe, vSHtSt^ ^Jtfa I 
49fa St*t*S^: *J*S^ S* csfapf «I1H St*! 
'Sffast* (Basic Open Hearth Process) e 

HHtwfi n<K c^tstfaffs st^s «f*fa^*w i 

(vs) fa^% HI Neutral— &ufa *1 

*ts srt^hr csfa fagl s* ^st^ *rtw hi *s« 
artstsi*: 'ssfa* *J*st* s* ^ if * *ts 

*t£hr faaFitsfefas-^s stsfitiH i §sts*s- 

*«*f «aut*fa^. fasi^tfasts, caftst^ 

^Ttfa* Hts ¥S1 CSt^S Itts I 

41H 4*rf5 artStSl llfas— 1 St* St*1 ^*fal 
^«fa mi s*—"®t* sstsi fag sifa i «nts 
*tsi h-N 3 fafal ifastn *?i *n s* 

fafassts*’TtSttSJi CSHH —Jaw-Crsuher, 
Hammer Mill, Edge Runner, Ball Mill 




tijtfa i *rci fata wtd fata *tFtifar 
(«n*ftf faw m n) cmtoii 

n in «m *■! m n wt crt «pi 
fa Pm ftre *>fif i if m *m art wi 
•rfisticni itn »iftti cmn n in Pit 
•ftltl 11 itfcd fftf ici n icw ititCIT 
5tc* cie»r fafafc ftiti arm m nr 
•nr if fad ifatci ifior anti *n if IS 
ICT W1 111 it nfi>l faicm fad f^fal 
«rn>r *rt$tan m id nfs an nil 

ltd w iff fa cm ifici iti i w 

ifftd gild itfam ften cntftcn 
m it ftutii fi*t fafai fatal 
wcv fata in ltd i citftcf «•-*• ifci 

mr »jtaf ii* itfi IPs 4-« fai itcn i 

t$cft*r, ftcifau, tvutf « ftwict 


in 

*rtitwR ttfftwntaK»xBixif tfa 
Id ltd, fat ftetffa tctl •fftltn iat— v 
Plftfattlf fff fafal 
wen it*t id ntn in ^citwi mpitcw 
fata mam tt tefa in n i 

it ttf fti ills fami fffan foi, 
ltd fcdftd mi 11 Spalling—ftf !«f 
ion faffm uiiti nm cm iti ci, 
iff fa cio? cicv itai f«fr< cior itoi i 
ffitiftci « itfi mti ic*it 
m ici itm i it ci ta «nti tt 
n fwjtitfm-ii in mi ion, ini 
ititifai wtm urn cm iti 
Cl, AljO*, SiOfl—lt $13 1C! tit Itltll 
« *nr i faci fata fayrtittm- 
ii ftiffa arm ion— 


IWJlwW 


ititifappi fafanfam fafafwttt uti„cmttt fcitittt 
(Fire Bricks) (Silica Bricks) (Sillimenite) (Magnesite) (Dolomite) 

««-n» a'8-s«j 44-«4 4-4 


Silica (SiO fl ) 

Alumina (AljOg) 

Titania (TiO*) 

Iron Oxide (Fe s O a ) 4-4 
Magnesia (MgO) • 4-»*4 

Lime (CaO) •*«->’• 4-4*4 

it ifffai fewft*t mfaifi Pta 
lid fti ifartifai icfa fc*ri i id 
cit^ fafal ftci in fa ifiitd flew, 
¥tit fe*ri fata nci iifBi miff i ii 

fafalt fall flftl fldCI Clfa fN If 

iid *itti in citi fatten mtf fa<w 

ITI ftf fafffl fa<i in Cld itci i 

!ti i¥{8 fafai cm oici ci, efti fata 
ifa !ti iiiB n iftta m !tftiti ict, 
for eftf eftf mr mitf cm iei iti, itw 


4 4-4)4 

^-4 

4-« 

•‘4-> 

X 

X 


^-b- 

4-8 

• •4-o V 

b'8-a^ 

08-84 


4-8 

OV-84 


foi «t uttffei fN-fii^ifi fei iti— 
ltd rni n tfcetljifa (Eutectic) 1 CW 
faPiftw mitf ic! d. in 

fjtfjiiti m*rti ic! *•«•“ or.; faf 
it $tf3i tael in nl8 t^etilBi 
fcffll If, Itf TOll 1C! i«8«° or. i it 

ifijSi nl5 fieri « *^Ttf ta «rfcf, fti 
tan fad ote*i ntj i? «rtdi fiftm 
lid n i ci few cim it! >rtitw f-iiH 
ill ifa mi ici iitei i iml »*'« «t»r 


.*>—•4 



**• m tou 

fafro tou «*« «w ?irtof?*itt TOt* ^ *rfiro «t?far8 ntwn 
^rt^tc^T r fteulB tefa *a, vrt TOtf to ata i *1 ftf»i?ta foafB arc.arttf; ail— 
CFCTT ’VH I n| faftalBr? a«ti W |ferfe?|B? I (?) Quartz (<, P), (a) Cristobalitc (<, p\ 
spsaft fa*Jt?fcfa>r tafa ?aata TO «<| ( If ) Tridymite («, p) I <fl| ft*r «T?ftaa 

faff=r*if33j fc*ra to ctoi fan* «rrvt*nr, w w y*\v. n «r?ttaa (<» P to ) ^taasa 
ai to firaprt^Wi»M» an aw nfwfti ?ta TO* aa <w ^t*t «rcaWi >iw to 
atata TOaai i ^atra «ita <fl?fS frora 4?fi> TOa 4 ?|Brs aiTOfaai to ata, 
fafroa §*fa to c*r«9i aa—-call wyf t to a^lBa ^ta<TOa nfa*€* atfr I cal 



?<®lM fafrrtH (Mullite—3Al 2 0,.2Si0 8 ) TO fafa?1 ^8t*f ^fiw TO TO 

toi «ti afaatn ?ai i ?ta*i w <a?lB facia «rtas5* ^f? ata i fafa?i fis^a tafa ?ai 

^fij itm faantlfacaa fca* i to « atw ?a, ata TO Rif ataf « 

faft?1 fwjtfrfia aTO $-Sta ?<H TO wtw ^ti WtWWjn*rrt> (Chrome- 

TOt®R I *ffa*1c$ Si0 9 *1 fafa?1 TO Magnesite) *1 |fr®fa aa TO 

aatro ca^i fcatata i <$1 fafa?ta to? to aratfa ?ai asa to =n i 
?at?a «ft?c$ atca—atfa, c?tat| «t s llsfaa sta-afaatfasi to ?ai facia 
(Quartz)^rff?itot^fa*r^fir?aataTO «fcat«Ri Ifofa pfftw atn* ?ai *a, 
Quartz-iial Rif ajaata ?a i <nlB fta- to Rif asten ftw ?H TO W l ftf 



A, 1 


Id* ®tn-*rfaitfl®i ?t$* i?fa vr, 

«PMV»«ffiWcl ?H *1 *t* (Radiation 
loss) I ^fl ail Ml ms *1 tfwtcn H 
teft?si fi—ai?«r?fa *c«s, cwft j>«fa 
smj ?t?c?, nfalfasi aw «itr*? 
#?tm fw, ctoPi sttcw f?c? 
<rr?n i «w*iB c?ft ^t*r *r* sm, vti 
faitols w-nfi*sw w«i wfa* ??n i 
ft^hr won He? *«ti tv “wfi® II” 

*1 Insulated Bricks I «t«r*«: II® fa $fa1 
**, ?c? 4? ?toi otc*? *t»r ow W*ii 
titsr ▼w *fa*i ti i cut's ♦t*n, c*tc*$ 
>5tn <?rl oreJh sfa;* fa®* «rr*e*f *1 5*ifw»i 

*t«1 *lrt i ?t*n in ®tl C*J®fa 

ti awf5|\5 III *wl $fa «tt?*fa ?w 

Olflftcv ^Cvg «MW *tT«T ?*1 **> 
>®w 0|W fipfsTaq *1 Stt? 4t? , f ?*C* «W 
*fa14?tC<l* op^fiw site*. cw-?tspw 
fan (Slug action) I «N ^fa* KW 1ZW 

nfastfats *tttts *tl ,?tc? i f=ini 
*| 4ftr*?r fafas «rafa® II (?) « (?) 
fafa® <sw ipt*t* fa^-4* *tfatf|®1 
fafaa fotcn orwi *c*i1— 

^t*f II «ref*® II ?t*t* faf*( 



(?) 

(s) 


4.. B ?ft: 


i'4>8 

4» 4j» 

49- • 

J’ # 84 

>1« 

4i*Jj^ 

1 • • 

i ) 8 

> lr«9 

1 >4 


w 


(0 fafa?l faft 4 ^' 8 

(O frfafarfa ** 

(«) ftuftfaft 


«t*r 4ifroH ^wflwH ftitifapt 



(?) 

(?) 


(?• • 

^‘ilr 

V*8 

VOIr 

*• • 

>a. 


V4»> 

>••• 



VlrS 


i 10 

^•>tr 

lr**1 


ohm ftyjfalfa-oi* w, wt?, Ftc*fa 
4*tc? ’fastw* l^itfa w? fas 
m tn i wt? « 5ti*m iWi 
ir»Rtf >rfn a«ii tzm a, *iB "i? «w *nr 

<<I*n 4**lfB* ?fa *lltl C5C? c?^l i m* 
«r«nfai sfa ^rtl c*f? *ii c?*r, *fw stn 
ffa? *w ffflilta qfa jp® sfa *rt», w 
fafa?|B ^c?c^1 fW *fCi? I flw ai5p|8 *J1tT 
fa?i«i c?«<n ft»n, ^tr« fwrt?lfifr-<« 
>fi«f ^*i^i mi cii\ c^c^s ntw i 'Stw ^ 
ft c*rt^tpn ti aw fa ftc* ^t*r 
cirefl ti, c*r *ncw fas w «mt«Ri 
<fr«fr*i ll^fac? 3 Tt^tC'® 

‘ ytz* faf^^fa n*rt*reto Iw sc® 
*ftw I fa®fa®5 >rfsl WI Stsi SSffal 
*il *n ss. ®ta ms Atitw^hr 
mR* II c*rem i ets s?c*i cnfatwi 
ntc?i—i>) ?wts wtsi, (^). c®c»i* 
m\, (») niters sw (0 ^sj^-rfiw 
wfti i ci cm >rfs^®s ?i\ s*> 
^st5 ‘ifa ^faC^ 5 ! cm (Furnace Oil) <W 
’Ufa SC'S ortW^Iti ’fJfa (Producer Gas) I 

ftyjfalfiiC*l*T fl*IfalftWl CTt« 

(Refractoriness, (Refractoriness under 

load 2811)/0 # 

>1 C*f“ c*f‘ 




*ftfK «rtci «rpr 

¥tWW «¥fatm C^PtS fofa tg«iKw 
ttt* i ^ c^Prcw apitroi mm 
tta,^ fwjtffcfahtt 5tftn tfarci 
c*r stfari , 'it'e 'jtqtnr* cwr 
ctfctwi w wi tfa tc»i Rott ctzw 
ftarjfa&ftjf wvm w <£H\ «• 

c*tiB fcfafa fotfr? ipn «rfa 

m get tti i ttjpi fatu tM 

'srftl M fifjt^Rw &t, fwjfafrfipit 


fait tH *fft* <11 «ft$3 I < 7 $ 

m$ w fafa tefi TOt* «ratw? 
fK ^tcvs ^rsfit tii ttftft <rt¥w i 7 fa 
«WJt?fsw fafaffa sftt *rtirfa (Cermet) I 
J [ttw% mm *rfartift* gift « tc^ 
totfa taft «nrfttt* *f?ro 

tWI I ’fttre^ >!tPI fag t»l1 

w w> t*n <rhr w, «tH 

ot fawfa «rfa 4^15 fat*** 
Wfa i 





cnt& «rfascHi hth 

^ hatch *tts HifHtnH i <« *it*sH * 
c*tfe ►• »if n^ton i ^ HHtHtoi to 
c^It? ^rfato *¥-npfto"II ^t»f i 

<4$ HHtHto* vitf CH CS^l *^fs 

5 rfr qjrftHt hatch 

chtc <HtHtm Htm tos: wjtovr 
ch wh *hi chcs *ftAt, qfa tow 
hhh ^tw* si wtni to hi i «*> Hto cntf 
totto SHJtHHHtlHH to# UUrtl 
HftHl W HATCH I StHS HH ?ftflH 
wife Hti ofns hhWHi H«?ts <rt 

HtfUftto SHjftpiHtH «lf«HftH SR«t *H1 
HWI Ht§H«HH to fi»tH 

h<hi <w ton totto wi^ch* «rfs- 

tftfs* nfHHATH toft Hfafs <4 SHJt5PTHitH 
’HtotHH fewrf^l! iS«ii HtH cm 
^itotH HPF HATCH <W cm Si 

*int« hat i sen ntito ntotoi <w 

HfaJaW w* C^[ 9 f,AF Htl totCH HJHHtH ¥H1 
iti fa hi, ch fan ?nwf& cm, 
to? tot vhtor ftsto into* «rtAf 
nto-fnffai mil i c¥*pr-« s*h chat 
wtc?tf®H jpdn hhi nor <rft* i c*^n % sfroi 

ttwtf Hfatft $¥S HHl HtH 4H< AT Hfa 

at Hlwwi atchh &*fA!tf, st* niWtw 
$Htfts HATCH I StHS HHtHfttAT Httfr 
HHttHH TOI AT HTO SHJ H<$Hfa fact, 
SftS TWHlHl ¥TTHATCHH CH. 
mintlfl CHAF C«rtt5H CHH HAT to SfCS 

<««rto ftto pit fato* *t* fartrt 

<uh*i ¥H1 ntn i 


<4H«rfa hah fntor ton (TO¥tf 
cm tos wwih to •nrKi tot 
vn carton fntor Hfatito wi to i 
<hhi torn torn Htoto to ntfti 

TOT I 4¥ »4¥ HHH<4H«ftoH <«¥ <fl¥ HfH 
fsrfS HfatH to lf¥* CfH HT? I Jptt«rt*ltw 
toftH HtH¥ 4¥^Fft 'HfOE, HtW 
<f¥tw faprtH Hftw cw- 
Hts "rfHtr nfm hi i 

$hi TOfil* Hwti, strs 
tottol HtlTI HCTICf CH, HHtHto 

HtTOWl TOTCHI 

¥totCH WJiHHfttol ^W'SH ^HtH 
Htto fiwtHl ®t: ftfii*r ^itdhr ¥fto 
CH, fHHtosftH HtCfW 

Irt HT8 ntw ffito 

3tH HI m H^HtCH HI VClOEi 

sti Htwrt Ht^lcHi chcs ntn i fsfn 

«PK¥ WfW HCHtfH CH, HtH HWtl *THifsW 

sfHfes HCHfc feflfs HCH I SHH s 

Hwtf ^rtoti n s *rc¥i HttoJ 

HU? Htm ¥ w t¥t¥ ¥tPH 41H C¥»TCH I 

*k SHJtHHHtlHS ¥PI WflftWrtl *$*Wl 
nHrw HiHitis iwi feifs ran <*F5 
stisti Ftftn $*rts jjto h^¥ 
¥tCT HrtHCS tm CHSftH FtHItPH HJHH1 
¥CT ¥fH¥SI ¥HH HFHtlS *Tto I Wfet?1 
m hfw *npr nwi itots hw ^tw 
ftlt*pr, * HtSHfHHI Ht^to ^ 
«rWHH-Ht^i ¥tcn cnto totfns Hit? 
¥W «ft*fHtftl nfilHtl iw Htw I 





mi fwfo m «rnta « 
^•rft%^ jjftrtwr on mm w cw 
Tfol* cartel *re«ni "iit** *ffen c»ren 
^tsr® *?w?twra oil wrffipwtit ^rfwitpr 
*t*^hr « qtfa j? ftfas fcnrtoi* 

*w ^fa*® TCftft*rero c^ ^ kartell* 
’fit^ f*re*re*, %s| qtaji ^ i 
^ ?t*l Tt'Sfaft®* <f?F ’BTW* CftF ’Sltc^ I 

cw ^rt^t'ssi, *t*, ®r?m 
jmc#$ snr, vtro ^t*rl*rew wit* «rtyfo* 
*r*ft 3 T" p tc# vt <5«it »jwn i ^tc?w 
*r*Wt* w? ^fai cnc^ c^i, «2fg? ♦fftjit*) 
to»i. «rt*ft5* nit’r »w w mu «ftW 
’f" p t?'8 ®t*3> *I?WnW3 ^ItF 5?ft?$ 

TOC* I ^tC* ftwtfftl yiprfa StWlft* 
*13? Wt* ■sis? <fiic5 J^ar^r csitsr 
'®fC*I^1 JjtWQ Bit'S Wltn I 

®ta<8 «qtfV*? ^s 5 wfa'S 
W9<3< tfow 

mm i >»*>« 3Ttj??? c*r qtf* 5 ? nwii- 
li* *W* VJUfa gw* ^rwj 
'e *?tfVjr ftsst^fai «rewis fe*Rp*i* 

3 lfw* r d? fs=?lB <ft*f *1 ?jffaw 

’■itftfft* ’T’H 3*? I <TtW* 4*fi> 'Sfl 

ftUftotBic** ^*ftsN n*t»tf*5f$ ®f: f®. 
45?. f^»tw* titc*?, fw^ftjs ^ fafftstwt* 
*wm ®t: q?tw*w* sitw «w ^*fB* 
«i» ’wtftw s?tw sit*i**i «i mu i >npr- 
ft®t*s *!••&# wfc wtsw^tw* ^t«r $ 
fttfiiton mm. wi m «i$ 

*jtft?rc *t«n mm i 

ftrt* »ii5 util?? ’ffafa® fetitwsr wm 
®t*® srftt®twl fcn*® wren <n wi 


3?«i1^ w v*re# ««H 

ftrvterftsfcft *wenr ft** ft* wren 
<4<rtw c»W, sifrtVfsnf * 

^rtPrf^t^ *T^t« irewi m i 

w vtii« imm 5 i" p ic^ ^iti^tf^w 
*\fam vnt* ’ro? 

c^wIct 4^18 ^fl^Nni cwr 

c^tfe uq^fS sftFff^wt 5 ? c^ar 

i *iw wmst 'sf^ c?ar 

^tfn^s nt« i «<ifc nfiwn 

ft»t^i?i w 5?^ fm *rftwtwi 
'e «reflfosr wrei*r, ^*fJ wtci 'e 

^tVWWfl s?t«?J "ffes? «rtTN-*»TtH, *i?pnr 

^c»?s «tt*ra 

Wi i ^twa 

cq*ic®it:^3 «ncBit^f5g 
mm »i^wsr cs mm, 
^rw'Q s?t^f53j tefi mm i 

^tw^tpnr m\ wt^l 

cnc^ m, *?wrWcwt «rrt« 

j?t?rci?g *ct n»ftc<? *rftw 

«?wtsr B?twisf ^*Htt ^tF'® 4 ? «Rl i 

c*itfw*rt»rew ^•••t 3 (8t? fa 

wi»re <<l 'biMi:^? «itii 4^18 

fcimwttJ ^rrfifrt i «swtpr 
^tfw *itn c^t 5 ? c^t=r t^t^f wffin- 

c^ i srtw ’itfV 3 ? art^re^F 

Brtftwjl *4 «ml8 i 

^ wWw* ft: ft»?t* 

4$ qj\w ic«f 4? ft*l*l 

w wtfl ^t 5 ? c*fc»? «*?*? ??, >re0ar* 

9r^c<? ail .»rw *Tt«« 

c*t! w i 





* ’ifo* tvutpw tfota® fata tft- 
9 ft^tw taw * fkmffft* fjfaiftp 
tavn ^tw fa *fp w? ¥51 w p® 
•ftw, W fc*ft? »piP i 

^j<af prop ¥Jt*rt?$ 
c¥t?®ta ^ <nvr fwfa ww i *t c¥t?- 
*ft ffatfif m<? ffa sn cm? 

¥t?re? iftu toi ?t? i 

eft? pm ^totcp <P¥?tt? sfaftf 
*r«rt«f i <$$ eft? tat *rifo ^c?r «rfa 
fcta? wwi <P»ft Mittal 
Staftf ffiHfal taft, ?f? PW $ta? 
$fe?t®fa p i *t?t?«i ¥t?«rta 
pst 4«rtp fptsfa ft®? <w ¥W 
nw <4 ft®r sw *rt?t?«i flPta 
$mrt? nfirctw i 
tawm ftci ¥twr <st fsnuft^ 
^rt?^ 4ffci w*(< ¥«n p«n «<t c?, 
cilm mi ftw w %* cnt nfptrt m, 

«pf tapp *twpt tavn wi <*f 
¥t?rt tawii fjW? nwtw cft?- 
«ta w* ¥wt* wcw c?t%? «tta <«t 
crtwft ¥P «p cpI 1 Tlarhr, *ifa? p, *\ 
*tP¥ Ffa i 

fata taww* c? pifB <«t ta *p 
PdfcP ¥tt®? ?Tfa$ «lftpr, C*rt pto 
nffclmn f top ®t: , «rt?, ft, fef®P? i 
-stop wtaw*M 4i$ $-tfa *wi 
rntm? ffafct? («w Tfll cssfifonsfa 


?tan nfatt pi p) fjfartwi cvfwtar 
toij fftu cm i ^stvnv c?tta c?m p 

41 C$ts CSffo? f^Wt*; I 

wt? ^vrortlt i?[nf 
?p xftprfmr cm ¥jfart?-$ cftrota 
ta P*ft ffatl w*11 p, ¥ft ¥Pt f3f 
irfcrti ftfefcfoft fa csarfa? i^nft 
•flt cftwta ?jw p*, ?si nfii^tn 
w, 'art? *ffpt*f 5??c^ ntw pFlp»Pi» 
5 r%?v5i i 

4 

’Ttt’fft *m 4t C^fftWtF 

nfpftp anti nt?, «pt c?t?n ?t? 
a 5 FJt*rct?~$ ciiwft i 

4t«fp C?t%? C?ttP J|faF?^t? '^t?^5 / 

C5f«?i c?c« ntn «w toi taw- 
mi's ?Tl^rt?-^ cft?^fww*r qw 
c?f®'ec«f?tf*r fttarti fljpi 
?*?c^ mc?5f i 

4 $ m^tBF *rtarhr ta 

c^Ft? »* ^ ^?, ft* c?t%?i 4$ ?jtntc? 
’imt’tapi Wt?i<«WFiw *riWi 
?t^t ?C?CF I 

[ pr ’ftt’ft? ^?5i ta?i 

pep ^ft fttaw 

(ff ? CpftW5tt«, ft$ ^r®*K 5P55^, JftC?, 
twNs) p< ^ ftftit® (fprl^ tt^r. 

CSfJT, w, wftfc ta) i toA 
«5jt ^'Q?t? ?f^cp 4?^ fern?? mi 

TOrt ?T^t? ¥?i w i ] 



to* « WWl ( tf, «* tow 

/ 


Ah ,1 !■_ .|- m t M |- M m %m maUhw 

'■Jr® WW 5T*r £TC*idT •fflOTI HTOBI 
wfa few item tot *fTOfi feTOrtw 
•tfaifei life fafa* fentrc i «rfa i<f 
fefanw « w ntfewi stn TOrtii 
wi* *nrt< *fcr m TO Ufa m 
TO w *f«rt< i c*fa c*fa tow iron to 
sfatfa* m <m tow toi wTOhCI' 
•prtafi w fans fau 5 ' TOtfa^n wti 
toi feittn to ’ffati to wtit w? nfai* 

V 

it, wtTO ifaij* toh TOfe *w*ri ** «rwi 

ftr*wi fife i 

few TOT Wt* ftfffl CfT* 1TOI1 
fall** Cl WtfaTO TO TOC*, *1 fwi f(3 r 
feTOi arjtftfeifefl CWr* **rtwii >»«« 
TO* fafefell*! CTOWfetfal C*TOl* 
fet**fB* ^TOftl Wdfefto* IHitflll 
iton <«fe wftfi TOw *ic* nfe fawn 
utTOi frwtfa*.**!* 4* wtnt** cm 

Cfl I 

*rfo?N ¥®J *1 Wfafetfe <4*fel fewTOw 
Jlvrwwi ’jfafa *ftefrtf wn* 

4F0 wt*r * ft*t fef*nr *i i cife wt*r * 

ftW Cl Ufafafe wii TO*, wi fwc* 
**rt*fa* ** i to <i*fad wi fi =ii i 
TOW TO TO* ftwtf 1 fartl 1*1, *11* 11 
TO TO TO I 

ifeltd *ffaltl *d*fe CTOt 1TO Cltfe 

TO* fel ffaw fll* fevf 1 *! I ¥W¥wf»| 

fa*C!C* ffalfta* TOffa* ftlC*l 

CTO's cint ymfa i ffarc $i* afifan 
<4*fe TOltWlfa 1* I *tfel, 111 * ftfal 
*nti TO* «rt*fa* ftim cro yfiiii 
#WW1 *fa*tfi*1 TO* C*ft II* TO 
*11 CTO I *W1 ffal ftflTO Wtfffe* 
♦jtcwn fewtf* *ifW*w *n cro ntti i 


CWftPW fec*!*fe,* CfTOfefhl iWR 
^Wtft Cftif 'SltfelfetlTOf 4*fec^ffe* 
tfarir* wffe few Ft*r * fe*tr*n toj 
cto cTOt«R TO* 4*fe *fTO<i *fe 
*ctori TOBtw cto fii * ntflrt 
*aTO *tc* citit*i fhi*t* ffeci 
fro ntni TO 4 ! c* feattf tin TO 
TO, uTOtwi *1 f* *ir® TOii *tt*fe 
fan crotTOi ftftfi TO? c*riro i 

FtWf TOll f^fe C*ft TO <t*CT, lift 
favf-nfiwfa*i **fe cic* fft* i 4- 
CTOfe CTO c*fa fawHt WfTO *ITO* 
c*. fhrrtTOi fe^ntf* *11 ««*** n^* 
fa, few TOlf *tn ifa f*i 
*ci c*t*i TO, c*t*r c*fa ft^c* 
to* fe*tc*ri TOjfe wffeftro *rfaitCi *n 
5»ic^ *ftn to i ' 

TO*ti nfaror *n n fanfatm 
ftitcin «rffe i^feffecw «,«•• ntfewi 
TOc* <f* f*:«itro fk i*ii *f i wtjfa* 
*tm c«ti TOtoi ftitciTs «•• f*wt- 
itni c*ft TO *fe *ai TO m 
fa* 'jfafti c**to TO*ti *rf*TO TO- 
itfa* « toto frotTO i w far*tu*i 
TOtWT TOl *1*tCTl to « TOrti 
faiTOftne c*ft TO *fe *n* TOi I 

<jfa$ti cto **• itfetfi 
toj ci TO ifeitiicro, TOc*i fan 
fasten ^t^fa* mi ititciT TO 
nn to *ic* TOn i ^ncfe 
***fei^fe *faTOn ^faroti fen m 
fawtfhn TOi *m, tow * to faw 
ffaTOtw nStro toi ?fa*iro *ti*i 
wtw TOiTO* wtn ftn <ii^ |fa*cro 
*2?tTOT OfSH w TO i 



<W. >ii« 1 ‘ <4 m , 


>Kfl CWCS t? St*f StlS ?£*l f?*t?7?l 
WT*r sets, ®ts s$s*f st*f ??ft sists 
*w sjtfawtftst* csstsfa faster? s^-r 
4*ft stftsfa* c«rs srsst* snn 
w i 4t c4?ft m facststs st*f sift ¥*c« 
'•tttii 4 ft sss nStot* *t»i ttcss *flm 
?"»lt$ ®?Jtfa stsi stts i 

ftw stn s-st# 4ft ran srs?«ii ® 

sMifc *rart® fcmtfasr nfowtn sc«i csfa- 

WPB ft®? 4?< C^*J5T SC? 47® afares 
St*!l-*fa®ttS? 4ft SS® C?\f*IS 

< 2 ftS? &s* nfaii csre *rtt? i 

fv c«tpp ^rWi ciwrt c*ts 
•(W ®*?t* sifesf? *t?fifv 

it's 5 sjfaits-sfc crfts?:? *j?s sssts 

4sft ftnt? *j*£ifa fcirfa® toi i 4ft 
sffawts 4?ft flflls-fafa® fa*|»tcs ?vcs 

*rfasts s?i s? i cstss^s 

SfatfaS cstcss $SSt? 'BftStC? s® S? 
4?< C?«fal St® 5 C®tS Stt* I ft 
flutes CStS fat*l C?tS$ CStSS^S 

w csts ?ss sc? st?i cst* csts 
sjt*rt? csttss «m ®?st? ftfavn s?ft 
Stfast St? ?ttS I fas 4ft fiffini 
ftstfa® S«?t* *{t$ tfSStSSt? ?*« *fSWl 
sts c^tn s?i «rti ft«i i 

sfatsi 4sft iott swrvt»r ?3j[$ 
sts css, ft - factor 

*tcs 4S sfati flar stts i *rts- 

Sflfas fat*t* StSttSJ Sttf&S fatSS 4$ 
*rs*i faar ssi sttsi 4t fa*|ftt* 

tafts $?? *t?tt? 4si& *fts„*ii irrlts 
fas *ft?sfrfas cssfasti «f«tts itsi - 
f* i ftfctifssts «i*fa st$* nst^scs* 


ItilW l?4t?KSf fPW CSW19H ?t? 1 
F«w fc*[*4* w favfwcs* fafl ft 
* cssfas sftr > *rts s *n n?1w fas? 

faC? StSftl SC«T 4ft *fa*NF ?ft 
^ fas 4* fcfa* 4S ft«Ft? SfCSf 4* 
4tcn?'« *rtsjni sew sttsi css- 
faiti «rstc? iNstw «n 4ftcs sss 
4?fft n?hr *r?tt«fa sc?t ?tst vr, st« 
^"•trf ^ts?tf sc*i cssfaf ?fa? 
sc^ ^ *r?1? cs sss sts 
snfas, cs sss sts wt m fa? sc? 
shr i ft 3^?t? sstc< w csst ss? itsi sts, 
ftnsjcc s^s s^? sc? stesi ftfasftcs 
c^sfsF?4r«tcs sscs>?t ?t*n stcs.fanr? 
s^jfa c?c^ stesi 4ft sss faar 

5ICSS S'? 4?< «C4IS>ft? SJtS 4sft SSS 

St? StCS I SS?U CSfaSSJf SStft <tw si SI 
c^tc?? c*ts sss sfa« s? SI, IV sstwft 
nf?3?S St? StC¥ 4*K vts stw csts 5tt*f? 
srtstss S? si I 

4tw cs^^ssps? sifahfts’fal 4ft 

fasjfttt?? ftsnft sts stt* i 

faft ft?t^? cs:ssftts> cscstfat?s 
VJtStS csfttcs ®ts *ts ^ft 5 - Sts 4ft 

fst? nt??*f1 S?tSS I 4S<S 4 5 S-‘ , f’ft 
*jfart?t*t%« ?v fsc? fafs nJtsn st* 

CStStSS I 

fafe ftstSs cstssfttfa-4?csstc?»l fttns- 
ft,s sc<tt?ncs? fts^sfai 4ft «rtfas fa^tt? 
^f? st?tssi ®t: ssfa 4S. v e?tft?, 
®t: fa. s?sfa ^ftfts 4?^ ®t: sstft 4*1. 

csft-ft? 4ft scssn nfa?t*!Sl SWfat*RI 
^srtsfasts fsftfasta.cststftft 4stw- *tts? 
fat-i? s?stt?? stii sstfs® statist; * 



**► mu 4 totw 

arfamtor 


mwtot* *w w ptTOTOit to 
**®w *aw*, TO mroiTOfi! 5t«j,?t<i, 
^toto* *tto cTOiwtn «ftw ®t* 
c*TO® **i * mmm *r* ton*« tom 
TO TOtW*ta *S ®*J 4** <if*®t*TO w 
atato* Ftfc to to cto to i to 
^TOipn fato ntocn *tfhr fato 
*ja ^1 ^TO* to® to i cn toc^« *t*i 
®nj ♦hr to f*c® to i w atato, 
stl, « ®nr 4 *® **w to*i-i' nt®t* <*fr 
catfci to *tto i nt® »n *tof 
itroe ®hr «®a to '* ntferw 
ca^li 

<ji*r ®nj atato 'Q TOfo TO TprtTO 
mm* tor drw to aTOhntait to to 
atcaar ®*n m^fitortat wn -St aa 
W TOitTOm v e^=r to at® to ntfc® 
®a< TO®c* aw* itotto* c=ft^ to* 
CTO TOtl ^ TO I 

mwt*toapp TOto *t«n to ca, 
c*t* faaa ®t*c® *to sfafttortfl 1 
TO* TOtWI FI ®t**t* TO TOC*1 (TOC'S* 
c^sft naa nhtc* *1 i 

affatnataft 4t*rt*il carfa anrf^t“t^rlT=T 
stcf ’row *ara* i f®f* if aTOtnatca* 
ca ®tcn nt*caa, wfcstc’ft *TOtnata?hi 
c*tw* ten* St atfccaptto ® src*t®afa 
a*ntto*sfi»wt& *t*rnt*cai -St *twr* 
5hf a 1 to to **c*i ton «rt*®* 
TOwhr » u TO, to ;»•« TO <w 
«rt?tte-<* TO i 


[>m*,***$m 

«nroi *wmti TOm W 
«rtC*tofl TOW* TO n^f® <Wtl 
*rtoa feMttefc teitfa® pi i W- 
*lt^fi» *tc® TOW ®t*1 TOT enwte ®tW1 
jrtaw* atasi teg atg tor, ®tc® wt* Wte 
Vacate c*t* ntai-ffstai wtn toi*— 
te®jtfa fa*a TOc® ntar^r i $ ajttetal* ^ 
utTO* a® *n$ mfe ®tw* *tc® **l ntw i 
TO*tC* n*S«lf* ’iTO te£-ntte& cto caaa 
'Bjtaai 5f*t, ^ $tc® to c®*iPr 

**\n i fltvhr c^t^ <rto^¥ «tw 
jf «ttoto ^tc«iri *rtats ®hr®*n 
^® to* TOi ®*®w 

'Bisis’f to »tf# ?c® *rto i rnwhi *rtan 
wwrift FteF c^re^rs stn cto 

^tfl *l<« TO* ^ TO *tCF I 

"«Ttwt* to hr •ffii’to *flw 
?cSi c^raf^rta* ^fai ®i «r®tr*® to 
^fawSac* l mwhr ®taw «r?to 
■rtofaw TOc*a toi ^*-c*^l 3?a i 
wtftcftfiTO cttoi *rtefa ’it^tfafei 
^c*WaTt *tc* 4 «pI 5 5ff®^r* *afB 
^®fa ®cac^* ^a ®tfy* to Prca 
towi tow *tfV* tot* *tf?*ta c¥ft,- 
c®a nc***itntea i "(c*ra «r< 

JTtwto ^Ht5|to *t*Tt* 

*atc*i TO - toi mk TOeato TOi 
c?pe^a "*t<ts|f®a »rtTO*T cTO ®*1 
cTOftwi TO toi, fi to $ TO**rtto 
ntoi to c**i *to i ^ *riPNH to^ 
^ aai5 feitto fcaw r 

*r?tFicn aRfto *^t*toftoa wt* 
« TO *f*l w®a toca fnfai TO* l 
aTOtuntoa «a^ ftm to TO** 
srrofara *1 to enw, ®tw* cTO tow 





sia fir® *rs <sl. sil fin* *tt* 
stst® stra i 

"fert^ltls Irtuffclsts’' itn <4 aits 
str® an stsw <«r® ca w ^ ss, ®tr® 
srarra *Sff® *rsi *®jts saw c*t* 
srsr® saa< <«w rata^r® aj«Ha< 
*srts, ®i *fasts catann ss i <fll«rfapita 
§*f® stans *il9 fawtslsi fsni®tra 

C5&1 *sr*3 I 


WFF •frawl fmfl ¥iW IWlll fw 

fam®tra *sti* stirs i 

csl it* ap® nmflff sts <«** swt* 
4® car? cnn cs, ®l starts *rf«ftw cNcsi 
*stati *15 stall im-frrtatna *ta? <«* 
^rtarfras *tnn sti ttfttats i <s*tts 
wtsfsscitsssatsns s*nl *u*cra 
itaj an ®f® its fats stiff ms i 

*fcs**t* 


%r<s, fr^ntsc** *te®r f^wrtf^t^i 
sites* 

nfiiattass i^-faartilsi f®ti*3ti 
cat* fas fwrfHn its fafa*t®ts at*trs 
ntr*f aif® ®titi “*wfs*ts *1 its” 
m ss) *tfatafsm w fas its lin¬ 
in' <ii®{5 f<^ ^stii mats swtatrs 
it^l nti i faffirtss itsjI Ifafiittsai »wj 
aftas cs, Stria ft** cR-itia antsts ntf"*fc 
cfe-irss fHfaajftt* *ts *tnsts i® 
as a? nfasta sat® si si •«* itsfi^faa 
Sja * ’at«»!i *t®ti feftws *ti n i 

®l fairs mpiits itstata *rs *tsi ati cs, 
*1 fintPm its 2 P® star an^fa altar 
watatrai ata®ri *tstsi. entststs* * 
steal fonts can c*n wshic* %a 
nfasts *a*ta atacs i faatfan itrsa 
*ta*i5 S5 ^ ^*1 swi *t4ti *rW«iti 
®t?i t5 ^W®tfv ftcare?! <rt*r stlci 
ftw«ltCTI 

m wtwl* festtesi sis 

®tn-fts7«< mar a ap’ititw ®tr*ra st*i si 
smcsstsftf ^ sen® ®fai 

cm fHnmn stte <*(11 w*itsti 


5^^ •rfiwti ®t 3 r® stop Ffm ^if^a 
w »>• c®tfB Itsi sstff stirs nftwsi 
sfai 3 stst slstanr 1 «n» 

«S| ItStltl CI 8 #! ®ml V.'Wff ^SS3 

v 

« Mtcis m cs«ii sleii 

9^3tr3 imW » ff frl StS 991 

si 1 *iflwti ctri «rti« « w 
Is ci^t its in sir® *rtar 1 

Staff** stfstw f ®3 StStlfS lifts 
C^Wr sites 1 S'SJI *tl Start* *ffi 
st?ts stfc* star 1 

nata ssjnr its iftiti srhtar s? itfts 
csWta ststsi mil slei I a’taas, startaiti, 
csifti, catitl, ftstst*i*m, *f®csfa 3 
« ^aai—st®fe esar sir® ’fata 
s^r^ its afaata call sal sin 1 

^S%t? WEtH 

sustain firm nr*a sta t5 llftn 
sts arista sarsi 1 Stars sr*» ISftn 
cs esas ssri ®tl si, muss *rr* *rtm- 
fliti stsrsrla can * 1 * I 

>1 atst sasta Istita atarra srsts 



«frot* l >**t *1, wvtft 

wtsnrt* stew wti 


<D»* 

wwt* ?*ot* In* aatwi stfar* wmw ca, 
llfaiw ^rtcHffsiut*i ataeweS* aewt cwf^ 
wtw i caai cacw cw, «ftsr wt* wea* wes 
tlfai wf* wrtcarfat* *tacwfe *1-1 awt* 
*t***t I CWtWt* W a't’fa** FfC* llfal 
callwtw i 

llflwi »rta aj**ie** ^ftw mwjB 
w*f*ai ml ca, wfaw ai fa* ml at* 
WOT WOT W^OT* afWt* fwtBcW C«rw*1 sot i 

wrte"l* cwro wt^fe *itw 

wta-statai atatsr m*| cub 1 waeal wtea* 
c*«w cae* wot*' caat wt* waew ♦ft:?*' i 
awtfw a$h* *tcwi* *H?ft»p»t*JOT f®ati>OTC$ 
mw a*Wt* wot cwai cac* ca, wtiw* *f$ 
aatat* aew arc *f«r wtea* atf« aeaj 
c* taw w^fa wtew* a^la *t* w*i at*, wtsea 
cwot ca mafei atwfw wt* *w wtl aw, 
atea* ww *te$ i mew wt*-*tat* *t* w 
ate** wear c*ta« wfwfiiv aas ewi cal-1 
aa* > -tew* wa* $ea caat* aca wfacw 
atfaa faa wtea* waca atea* wtw caw i 
wtea* atfa* aeaj sta a'aata wes at^ ai 
*1*1 aaeaca .wta aea cwai cae*, we* 
ca cwtaw w^f* wtewa aw\*l *t* wf*i 
otcw ate* i 

**he*a *f5*t*|Ft*jta f®*t§cac$ ca 
a*Wl Ftateai **, wtew wa* >*tat ate**’ 
at* w*l *eaf*a i aa |fa> ajawtea watat 
atea* atw catai *wi ‘watat aV $e* 
caat* n* <1 aw wtea* ewew a*w at* 
fartea atfae* c*wwi *a i caaa watat at* 
caewl mw* $fw *• • fetwi atw ** i 


atw*t* stea* aew atldrewaaiBw atal 
fc*rp« wt* ml at* a»aea ^-awta flea aa- 
esc* wta waa ntwwi *ffi wa* *wt* 
cataat* aa*, wta fait* awt* a*a a^aatw 
at* cawew we* i 

a«ifs §w* mrc*e-r* wtaflf* ca *eaa*n 
*f*i *w, wte® ml wa at«*i c*e* i 
aatwt* ^*awtw fafw* *twt* m| at* cwewi 
aewfaa i 

ca ataite®! atleltema caw*1 c*l^ ai 
casa, caai at* ca, ^-wt* faeal a»aa 
caat a* i 

tow c^taats aaew:^ wfa 

ataca* faaca ate®* atat* aear *wea* 
cwtwi caea at«wt! *wa cataat* aae^c* wta 
fcat* i cw*i awf® ate* afafew ml «rat* 
Ft* a s e* *«a-*tat*i ca^t atw w*ew atcaa I 
at*tea* qfawtat* ffa-weaew 
fsafB aatwcw *wa catai *c*f|a, aai— 

flfSe* catai (Broadcasting), catai 

(Dibbling) w cw*i awf® i cw*l awfwew 
ca *«a catai sewfla, wtew a»aa ca% *w w 
f*t6e* catai ma^ ae^ catat* c^e* c^l* 
awtwea ai« N ma^ ^«» N ca^t wta ** i 

w^w atwai 

weaaF *t*tl atwat* *t* we*a i atat* 
fe«»atew ewew atw*t* a«aea* ^a wfw ** i 
fa h;jj-«vs. ^ wtew* atw*i 
^«tfaw *w*t* 5tat*i ml catwatea* *tw 
caeaf *wi carwe* i ml atm*T* %* aw aw 
trfri atwt*» atat*i caew ate* ai i ml 
*tw*i caeww wta apeaw cant maa law 



«.■»*** 3 ' ^ 

W $ 

tfa fiw to «rfa u cro «♦ uro in to i wro ffa, caro 
n to iw toi toi ftfTOr¥¥aataTOat»TOTOia 


atartatfa wtnv ato cro 
cataata aaai to afro aia 
9 TO *• faa atari c*r »r^r u*c»i *« c*»rc^ 
«• v ai caatca cana aran 

TO, 4 ^ atwn cal aaa waa facia 
$*rcif% i 

$tTO* TO iTOfta* at* 
'Stlfa-ltfNl C¥F5 atatafal ata 4¥a¥t* 
t*Waita ffaa fFt*| ¥*1 TO* I Itl 
® , t’ttata ^tca c¥c$a at%>faa acaj 4 $ 
ala or«ai srcafaH i 4a ¥ca ca c*ii 
«tat¥*rtei atsai atca w aa, *rt«ta 
$TO« aca& area i 

faltcaa TO «rafavs “m ^ita 
cfcfajtcai ftatsS cfraca” aataMaatota 
aea 4l wit wtai crci i 
a&tata-sta'lm s^fa 4«n icn, s(t%ctfc«rs( 
atcaa ^cafa nti aiafata *rtcn ew 
ifaca cwn, «rt* at¥*l TO* 4* ^t>r nca 
n«ai i fai *ta aaca fafa nfaafa ata 
aafei 4¥*tca faca nsiai >• «tn caH atw 
ata asaai *• ww TO& ®tat* *rh®i 
nt*ai TO i 

TOnr &ww ?ftar f fa*i 

aata, afaa, cnaftna ¥tft atfap «w 
atafa&faa arffas taafr® ataata ai to 


*iw aita cuttai iai to foflcn 
*TOa «mrfwr m ifa-aas? faij»* * 
i*t* afc TOti arc* ifagcaa ac* to 
faftn araifa *«i n i 
nroa atai to ajaita* aticia 
*nta ere* atai artci i faf ana ifoatra 
afaro ca to facraTO atitaj *ca 

atca, 4$ fiaafB aazff^ atfaa fawfatcaa 
ntaafta awl artai cmi i 

^tcafaata ^sa af%af¥c»i «atfa^a 
atwacafa c¥la ^»ia *f®aai i« ^a 
to afaatcaa aca TO fafnca tfamaj 
«rcam aacaa i ^tfvs $rai w cnorcaa 
4a^ ^rtaa acaa §^nfaa aaa nfaafw cat$ 

cn:a i ^fcaa caatcafa «i«K*ia 

f achat's 4-faata ^^aa acacia i 

safMcaa afa acaaaj cacwa ^fa- 
fawt^ ®t: catca^ita ‘ca^f' atca <aa «rita 
acaa fe«.*rt«ra »m a faf«r« ata sfcata ¥ca 
fa «tca « fa nfaatca atvtcai icaci, ^ta 
fTO faaaa «r« aia fa^a ¥jtaata aica 
artcafaata cataflfS ^aa ujcattcaf^ aj atfaa 

fft fawfa afafaa «rraca»fca 

TOtfa 5 ® acaficaa i 

fafa 4^ 4facr acafacaa, attriftcwi-^v 

ifaattaa acaj «iTtcatfaata at^ca& areata 

■*aca fe<.ntaa ca acai nftifw afatcai 

cac® atca, m / fTO4 l Ni aa aia «rtcat 





TOftwr i *itfato toto nrfatfcw fcn- 
ibjto fc®* f?c?* TO wfor 
mi ®:TOtfa *i TO ctou c’Htw 
ftfa^W* ’T'T^fV TO* to** to 
wMUxft TOrefr «nmtn to 
?«i *rt««i ctoi fafa <4 *mw‘TO* 
«wc**—c* to TO* toto® 
c*nt, c’rTO** to** TO ®fro* TO*it 
to TO?i 

®itfato TOro *3(5tTO «rart® 
$*\TO *tfi*rt® «ifo? to "TO? 
<im > n* ^ntro ^TO* 
nft^tn to** *rt« «rtTfn ?*f **i 
w*** TOTOtcn* ?tf?tf*®i WTO 
3TO: f? mw to** <*f<TO 
5TOtfr®1 * ?t<?tft®1 *rTOtf c*nt, ®i 
®t*TO WWftTW &{$t* ** «W fasst*fat« 
4fiTO 1RFR11 TO® TO?* I 

«t: c?tt*TO ’ftoTO TO? 

*?£ to, fir^TO to* ®? toito 

♦Plt< <W ?TO*tf?TO facTOt*IW& « 
^jtntflnrt? cntfantwft® fro *rJt?i« 
ftihn TO 5 ? i to vfowzQ «fcKtn to 


faft orrow, J ?tffiH®» «fti 

** 

toto?** TOri *rfa to ?ftc® «fc 
to mft< >«* ntfc® toi TOfr to cm 
cto, A TO 4?ftr mw tot 
srcroffa TOrft TOfl fcvitm fftn TO 
cncroi 

firrjt? wfii ®to ifro ftc® %* i 
«rjfwtrm* fanrtTOinfr « TOtwtfrortsi 
cntfa?fa?ft® to TO to ftfaw 
fac® fi i to toito TO«?TO® TOw 

*C3I* ?fTO*T 4CTW to® ** i 

TOc® to** to tow ?c* 

fici* ?? CTOj I 4-f^TO 
♦fTOTOTO ?c«i TO1 CTO, C* TO 
®?C*1 TOc® W TO, C*TO to* 

** TO TOTOf ?W TO®t TO? TO> 
fan ?«i toi TO i TO?* fft m** 
ftwtc® 4?tn—TOn cto cft^ 
4?? fa? ncrot *ft^ TO wit 
w TOtn ?ai xx i TOn cm TO, 
CX JT?n Bfftc® TO TOfa ?fl1 
VI % SFlTO TO ®faw >« 
spt>I TOW I 



^T*T 'S 

( bl -J'jitSfi 

ji r*f «? rrz&w yrr^rji 



*tt»l 4<F!>1 Wfe <(51 *[^tS *|<6TgM C«*fC* 

*tcsw«ft ^i *c<r Pw^fcic* hrtf^ to m «rffci cwi i 



wcw 

mu ^ifiwr w 

C^t=? CTO *l*tt«fa &*tf*fata aaa«f»T atTOfta fafaHIt **tfla 
at a*tw ftTO aa, aaa fifiwt? aw c*rt *tattfli>* catrt *tf*TO art at, 
*TO* *ftW *t*t<ta ajt&tfaaJ (Catalyst) at «wrt* ant *W *tta I 
ajrttftti* nfs artaifaata Pm n*a *t?flai aw caw TO i 
*t nflTO at® aaata ata-caaart, toi® fas fant* at faattirt* 
art 4a a'? aatn* 4ati? fTOa atat i ataat* neats* TO*t a® *a cartel 
atTO feft ajaata aw ntfa •, fa® tnsfa *t<Bt* fefa? can n<? a^ ofat 

TO1 TO*1 to i , 



aawa a* fsfn* atm aat* ata 4*fct atm <mtm ctttfe? fc*ta 
ww cTOtltaa atft **rfiiw att® ataa aatta to fa at—ceil ata 
ca* i fai aa^ cs8i aa =j 1 can, fafta^ cm?tt* atatca TOta at i 

«uata fefmt atartt* i«afaca 4*j? fnntwrta art a T .a ata i ca*t»rrtwa 
atfS cat® <«ata *rt-nm faafctca TOtwrt caata, afarttw ®t«a ata 
caw 4*t cn&t cat n**ftettrt aata 3* at?:* i 

4Wta n*wrt a^ta toi TO—artfet 4*ttn arrtifafc ai aj^ahaa ata 
aawi irtfrtrt fefw atata toito a*taai awwi art fai fata 
aa 4*t aaaatw* cnfct a*^f awfiwfW cata TO i 

































CWfSRTCl 

cssfes sstfrt* sc* stssi «ft* sscsfc *tf*fss i fsss fWto 
s$t$c*i* sss fesrfssl'e ststsrfacs c* *rf*stlf*s cstsi *tcsfa*, cs 
sstfei *ts*i ssc»& wtf=i i fas 4$ fsrstsc*!? sc* cs sfa stsfa*, 
st* cscs *c*s c*% sfa scsfa* 4$ cst^l cscs fafa cssfawt* 
SC*I cswf&fl Wtf sftSCSCf* SC* sfastss I ststcs* 4 $ 

fc*fCS <S*tf** CSff&S SSCS* sfc SCSCS I SStStPt* *W SftSW- 

rtftors ** st^tf sts c* s* i sft <Jf*j f*c*rs otis cmsts *tc* 
sststcs* *IW *ftfa ssts I 1 

4*t* cssfissi fa stcs Stf*$$ SCSI, cs s*ts *t*1 StS I sst^t 
csif foatfss cssi*f cscscss scsssfor Pics sc*sst* stcs sj* ftcs* i 
Sts SWSltStCSS S?*tC* SCSS^I *fs* c?rc&* S*W faf IfesfsStCS* to 
fas i sfa* c?ft*s r * ft* sites fasl, csfci sitsl sc* css*t* scsi fafs 

4*ft Clffe ‘tfSCSSS* SCSSI 4*t* $T* SSf* *St* StSl I «C*W* 

stress— cs:v*rt **m *is ctifi fScsfssis ssct* st*r *fast* 

stcs S[tk fccfccs i *s*t* s?stc* sfa* csfcsfs stsi scs« fa sc* 
C#C& sft* *t*t S^ towl—jft f«SC5 fall * sctoi sues sswl tfc- 
esPrats to esc* Ms ^1 s$s sfa* sfa* **i *rpwl i stfasttes* 
sits sgstc* s$s sfina stss*«i ssi sesi cscscss sfir i 

cs sscssssi 5CS5, cs sscs cssssfa Ifccsftsts csc*$ cscscss 
sfai Ms ?*t* ssi stsi fas i vsstes «is stsi ststfs* cs, cscscss *f%* 
$S*tfaSS fa Wesftrats ? ststs CS?t flTt* Sts cstssi SStt «CSS I 
fafat sfafSS fas* PlC* SCSSSI St*$ sees I ststss ssst* 

ststs fs$i*-ssf*st$t i fas cscsow sfas ^s1& sis <*fc cs, <A sfai^ 
states* ssj fscs fs^T* tfsstfss scs stes I sfas fsc«rs SlSl&CS Stef 
ntfilcs ststs fsfas sscss *tst«f •rilTO scss I W f-sss •tl'Nts 

ss cstfssts ssws sesj fafscscscw sl%S «lfas Sltftsts SCSSI^tSfi 

CSS1 sts cs, »rscs sfs estfistes* Sts c*% stes, scs fssifss sRm 
• tfistfe CS«ft SS I fasj3f« stes «ss sss stsfss stss TOI %|CS, 



<*,»*«] c* *rvm\ . «»« 

* 

fc&wftrat* ftftf •& 551 •rifrfl to ct«i cto <*, v«tfr* s af# 
tlwfortw* cto to* c*ft nfwtci <rot9*t ftto?i to i ^wm 

4&1 tou *91 TOtft* ct fa& v «j 499 fai *nrr< *tof* 9 t 9 

c«eto*t iftr ft«gf9s *99t9 *9*1 WwfartCTi cto TO*ttt*r i 

<*& <rt9«itfel cn **t, cnki tom to* 9tTO fft * to *t$t ftot 
ff\ i cro ^ c*tto *t*rt«f <J9* **ro toi 9*9 99 i 9t9t9 

ff\ to wir^fa c*tt*itra* 9totc«f wlfc* c*tTOtft9t9 9tt9 
to* i fttolfo to «fwtw *C5*ttt*f fk*i «rt*t9 49 tow ^mi 

99 C9f®5t9 i cufartwr ^tfato f9®tc*9to9tc9 4*fi> tanwwi 9&*1 t 

C$W%9 91 Radioactive *9t&1 9CTO “Radiare” 9tt9 »ritt!>sf «l«f 
cto i 4^ TO9 TOfS* *«f toi, 91 *ftr ftfw to i TO C9 *9 
*TO ORf C9 cto*i ?ftr ft^gto 9?, «1W9 TO91 c*TO9 *tTO TO 
«rif%f i 9tTO «f to c**f®5—4^ TOt^to c9£TO»i ifa 9^9TO 

c<59f$9 ?f% 9tpr TOto i 

49tt9 cs®r%9 9fto TO9 *«ti 9TO i OTfs* 9far 4*fci ft»t ifiir, 9t 
fe* 9*t99 to* sftra 9*1$ i fawtf** TOwfc 9t?t9cTO 

9fef«t9 4$ to 9*9 *[9* 9to *toto to cfo to i C9&1 to >*** 
TO i 

4*ti> »w c*s?to 9to* *rf%s*it^t cto* cto* 9*j to cto 
ctohi 95 1 csto* cto 9 «jvtt9 4$ c**to 9ftr tofc to* *tc*t fro* 5 
9E9 TO I TO9 *TO9 *tto9 TOt* ^1-f?c^ 99 I 9tot*t^ 

<& HTO9 3t9W ^C?5( nt*I9l 9ftr (<)l Wl9 ^^»f9 nf^TO tfa* 
CWHI TOtW 'SHfc* Cfa 9t9-^9 fafrl 5^ (fi) I ^9 91 C*f9 
^C»f9 9tC^ I 4$ «W«t ^it9l 9ftl (T) 9tCT *tf9f695 I 

•f^PlWtl TO «9tf*te 9C9C9 C9, ^t»T^1 «ft9 Wl 5iUC^— flftf 99IC*f« 
491 «ltTO ^to5 «f9t9 i ^RlTOl 9ftf 5t»r1 f9f*!9t5 WtflJ C95flca? 

<*l9t9 W f9^1 lftrlwrtCT9 «f9tfl *5ft*l1 9f% 9C^ 1* ifrtj9 

ft 1 9^9 ftto*l I 

*x 

f<to TOt9 C^9fftF9 9F«tt9 4if9 *tf99t«l *fft? 9tC^ I 4^ 

^tC9P 9ftto C*t9 49TI& *fTKcf ^^9 4^l& »f99 *i9tC< ^91 9t9 I 

S9 C9ft9 TO Ht^¥l *1ft* ^(99^9 W1 99^9 C9^ | 9t9tTOl< 



vS»<* 


wt*r* faro [ >wi i*, ** wtn 

**** ntc*r WTO ^t*W 5*11 fro «rtTO* to»t t j)| 5RTO* 

mm 3 i$cjtwR* 45&1 to ^f%cflR * vizytzm *ifwf 55 ?cn TO \ 

«tvt<«|Sn« 5 tTO*r* 95 *tfaTO *itc5» to*i itf* c*i, 

*ftl 9 («) 45I& fifft e; ^ 9 , ^ Ufa w fipfe 

ffswfeff *l9tC<9 59 *tf?9fo5 5C5 5® 45lfr *RtC< *tfij«f5 59 I 4$ 
^ Wfc* fwtffol TO 9 Daughter Element I 

4^ Daughter Element^ 5it9t9 3^9 45ti> Daughter Element-4? 
^ c w I 4$ 5tC9 *fffl5fa 91>C5 TO® TO I C«TO 4^1 

*twt<*fr5OT4* *rf«tanr TOfo 4* tfirofai to foifai* 

| pt?l& <SJTO C 5 ®fSFS *tf%^lCn C 991 

cto i c*rc$f*r TOt-(i) kKnf^rm-arf^ *tfint*, (0 nn^ftro *rfiTO, 

5 ®) C9tf99t9 *tf9TO, (8) C9*ljjfst9t9 TOTO I %5 ^i§C9ft9t*K9%9t9 *tf95tC9? 

I 4^ 5lf»15l CTO C9151 9tC9, f% TO ttfllfWR 


^9tC5 5*tt®f?l5 55 1 

*«lr 

8’4 i|* C?Ptf5 15 a 

< 511 

-*► 

cltfa^tl ^«8 
*%"> f^sr 

P 511 

-»• 



«ffet5|l>faTO »08 
v>8 ftfaft 

P 511 

-* 

^tafaati ^«8 

?i^?j 

1 511 

-* 

citfihti 

►•»••• ^5? 

« 511 

CafeTO **$» 

< 511 

tltW'R 

< 511 

c*rtc?iifjnrt9 

-* 

V«9*» SJ^jJ 

-> 

«M f?JT 

-> 

»’*4 

< 511 

9 I 9 I 

P 511 

^bT3 

P 511 

cntwt^iti 

-* 


-► 

f*lfj|& 

-* 

*»8 

C*JC5^ 

1 511 

9fa1 *>• . 

P 511 

fl95W 

P W 

cntwtftiR 

—* 

< 511 

15? 

9*191 *•«* 
itf! 

-* 

4 f?JT 

-* 

»• 

^«br f55 


C**f*V*\ W5 ’jfafa 999 *ffa^tc*m 5tC5 TOtWI CTO *TO I 4^ 
R5C9 *tf«l^ TOR »l* ItWtlCTO'l WP vvisr TO 4* f|tfa 4fg9 
9t«R TO9 I &TO9 'S'tfaTO TO91 cjfV C9, Itel^lTO (^«V) »ft*|t9 

nnufo'b 59 (TOTOfa® w *•*») i 4 $ *TO 45B1 ^famifttTOtcf, TO 



<x> 1 tfswfimrl T ^ 

TOTOft* *C»T| *•*» I *!&* mi Wfal 4$ fllTO CTO 

ft* sn i qKt* to, ttnfSrat* to <ift *t>TO 

qtfm ct *ftqti vul (^o«,) <*rcf, 

tkllftTO CTO ^TC<5 l&TOR^ TO cn qq* qtTO, *®1 ♦fMfa qTO* 
q$ltq I ^ fTO* 1* *ff«tfl* TO 8*4—8**» »W C^t# TO I 

c^rfira *fi& TOtqc* TOfw toi <*& «ifo* *tw qtfro 
c$s?ftTO *tftqtt*ra teft *wi m i vift to* toj wtiu * 

C5TO kflil^lT I CSqfollt* 4** TOll, *11 «tfa CqCTO «*! *1* C*lJ> 
(vO-^X >o^°) -?lf%r fogfTO TO I vnt 3JW I 

starcw* *tre cwfara aftra cw^ttTO to cww fro* 
CTO ftt C?ft?tq vTOftW* I *ftS1 *t«llCT *fro enfant* 
to* q$tn my $tn c*tcfc?r TOcfc ftq i f*gfwq to faft c*TO ctor c®, 
C*ftfa ft*fito fro $t* *tftC* 4*fr| »lt«T TO^f- **$ TOC* I TO* 
sitTO ft*! cnfantc** qtsTOn mi i 4**m fro* ^ fro* qficn? 
$** tfsqfall nfa* <fTO TO <TO*t *q TO I 4* TO TOtfo 
CT, C^effan nfa CTO TO* 55 I CWfa* ?frl «t%* CTTOt* 
« qfq W*fl*tC* *& TO CTO I *flWt* TO TO« C?*11 CTO C*. 
*Jtft^ CWTO1* 4$ ?ftl4 <2f«TO mi* *T$t$tfa fafe **'l 4* UTO TO 
Mwit* cto dit nfoi* ^qj q*tfirfto i ?fa* qtstcqj cntTOTs 
CWTOtTO f**& TO ClTO* few **1 W I fafan cro, fac*t* TO *J1*Ttn 
C^tCTOT ftfwit* ^ 5J|ftj qqf55t< l 

<nt C^55R:5^1 fiO qc5^«ri 5C?r? ^5? iflW 5CB^ I 

cTOni dee f* ®tc^ ? ttcw f%i 

C5»^ i csqfara uRi *rf^*fTaft cTO ^1 c*i, $\itt *$* c?ntq cm 
*m mi i\ i «tt TO5c*F5i ^to c*fntcqn to q^q c*rc5 
$tw* TO^TO ^tw Ptfqcn qtcsgq i 



qprfoR fetvtt? cvt??l ^c?s—?t«rtt?> sraftW cvlttv^ 
vt? *whni*pi st? ^ $v v?c*ii—?t*j«ft£lc?? t4t c*cv vt?i c?f?c? 
tVC? OTt-CTttTO I «t?1 <C* C?<StC?, CVttt* CVt^ CM faffa? ^fTO TO I 
MtWtJ TO TO? VV faff-VfTO? »l*SjfN TO TOW I fv* tt TO 
TO TO1 fTO 4*T C?t ?? CtTO faf?C?3 *Wt? fa* I TO fa* 4»T ?tTO? 
^ CTO **pr? 'Q^ftC^?I ?tVV*TO feTO TO I 

4?ft v* ve?v?ra c^facsfar <jc?tfavc*? cat’ll attfa?? 

'It? To fat*? TO$ fafaTOTO I *£*lfTO?1 &t?fav CTO TOtCW? W1, 

?®ii* ^rot* «r$t c3c? f*r«r i W —4 v?c$ toc? ?i i 5ii srt 4** ?*i **n 

5®!C? *1—TOt« *1 I V*TO? CVtCt *tTO I TOtC 5 !? CVtC*f V TO Slit 
’IS V qt*t*VW? C*M TO 'SIC*!? W1 C«W VTO *C$1 I TOW? CTO* 

*s 

4 ? *jfw* fa* 5 ii i TOtt to i v*t?tC 5 i? ?tc*i *vt *c«i* 

C? *?t? &TO, *tOTlfro?1 fa*CW? W5«t* $1 ^C* CTO?I 

*V* CWC*f *V* VtC*? fc*fVtt* ?tV^TO? *V 4V ?* C*tV TO, 
*t*1 “StC*? C?*T-il? faw? SftlTl? C^CST TOJ? **1C? C*? TO TO—tt*? 
TOJ VC? 511 I CTO*! Wfav 4?fa 4V ?* C*tV TOfac*? ttaltw I 
«tfTOVC?? TO? *dtt*J VC? C?f?C3 *lvfac*5( sitvl TOJ? WC? I $1W* TOJ 
*4% fac*? t&tf*? *tjtf*fai® | 

tnftfae ?*c*?—^ct? st?faev ?fa?*f ^?c*i «tfTOcv?i c?ev 
*&*?—5ii, wii ?*i s*c? 5ii i v*t?tc5i? «nt? *t*w* ?t*TO c? 

TOv cv® vc?t fat? i trtf*f*« srtTOR ?1 i $tcv cifcv ?ttl TOl 

TO1 vfa? I ?«ft #t?C51« fsfa TOT? *\%1*t VC? CtCSR | ^Sf? »!Vjl 

facte?? cttvtw v?c»n i cv?®r tJtfaifare c? ^ct vt?'® ^cjiv sivj- 
?^?t^VC?? ^tcv fstftSR VC?C^? I fw *P5J-*Wt5T 4fTOt FCTO I 
'■itw <tf?t*TO? 5t^ i ^tw? *ft?? c?cv fact?®iv wt? vfav 
vtf fas *1tCCf I 

4t vt?fav TOflat, ?fsrtar, cvitm^p vt? *i?tt?tpnr wv jjfa? 
5CVCV? I 591?t? TO $t?1 ?V ?tvt? CTtW 4C*T C^ftftOT? I 4tt TO? CVlt 



* ' 

f ♦hll to *®CTOf, at* 4* 1RU|* at* *t® ®C® TOKTO I CTOC®*—C*t*( 
*m ®* *jf*c* toc* i at* ®tro® ntw^tam aito to cw*c® 

c*fc*rc TOttofc®® mm *tf*4 , i® vs arcut c®tfc c®c* ®<pr® c«totct**— 
c*t®WTO, ^®tf®*1, sft®tf®*1 WT (Clusters of Nebulae)—ai*f* ®* fato® 
TOJ®*!* ®C® TO*IC*l* I CTO 4l «WtC®® CTO C*t I TO® ai* *tC® *ft*tCiWt 
®*rc® *»ic® ape® ^caj® TOT* TOcb®*i TO®t sfc* TO*ty c«to, 
tc**ii* tTOtfa® vs TOtctf® TOt* toc*?* i c*tto *s$ *w *tw 

TOf®*t® *®c®*— ( TO®tc*r® ®T*f*c* ®i c«rfV, tow® ®c®j **c»it *t®t®*troc® 
•wro WTO *c* i ctoc®*—‘ TOt< « *tto cw® toe® *t®i to® *f® i 
*t® TON® *$m f®®f-to® *®TOC* TO*tcw® br^to ®mtc®® *tc* TOitt®i® 
®t*1 ®C® 4 to PC»1C®* I 

4® fa *®t ®t* 9 t® *®—®* %t*i at* ®t* t i®c* ** ®t*t® *c* 
*c®c*l TO®t® to ®TTO® ®fto« ctoi ®t®i ape® ape® TO*®1**c®l—ait 
*®t* ®TO*(CT® TO CTO* *1C«f fa TO TOto ®*® mu aic*C®* | «w* 
®tw^c*r® TOtc*® *®i c»rt5»i ®t* i 

<2J®C® CW*1 C®*T, Jit 'SWfa® TO®*t®to TO*tCH to J|* TO®*1 I 
Jl*1 *®—'TO® *C* TO5*«fa TOt***sfa TOC® I TO®1 ®CTO dfs-toar® I ait 
TO f®C*f C*T®*®«. I 1$ C*CSf *®fa$—TO® ait TO <5t*-fc*ter* to* 
«t*fa«i *®e® i to® *®fi> $r®—\®> *ap, *w*r, ®®TOfa, »tf* 

t&C®*t®, C**lg* « *r ctl I ait TO atcs® C®ltt®fc f*fft I tot 

«l®fa*l-<lC® ai®1 to to TO*® (Axis) Pt®f?C*'® TO®fa* ®® I TO® 
at* *<ri, c*®»r afc-todrrt *®, TO*tc*r *** cwjttot c®T&t®fc 
cTO»i*t*fa® i *& c*c* att«fa® ^®®, ®tc?® ctoto®?® ®itc*® *rtot®, 
<*r®f«f®®fTO, w «rf«w TO®^**pm «i^f®® ^ ®ttoi c®«®i cto i to 
toto *{* ^rf®c® TO®^* ®pc® i *®# 4 ® ®j^t® to® ®t®f®c 5 ® 

TO®« ^ ^ar ®® *31® *f®TOC®® *PtTOTOf® to* <*Wto *®C® i 

ai^faic* <Jt®t^ ®1 *Jttt®C®®' ®»I1 ®® i ait TOtC&t®*®®*^® ®C®J 
®TO*ft® TO® ai® # s ®jt*'6 Jit TO tot® cto®i TOc® i ^ar®* c® *® 
^5®, ®1 C*^ TOC* *1 I <ilCTO *f® aw ®TO' *® **® TOt* **—»ff®*f^® 
®® i ®tf*i*t® <r? *tf®*t«i c?e®i ®c®c® i 
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cTO fenTO* TOr <n«rsre TOfl ft i 

w fro C*iftTO I Ws*J $?\% mt i TOty 
cTO <TO* to ^a» m i c*ita*TO ufaftrestw <TO* *n»t 

uw to« to ^ wu cTOi toi %w*\* TO* <ro* 
(Axis) TOfro TOtfw* to to tow TOftw to i &«rTOw» 
to fro TO«ftr TOfoi*^ i <4*jftr ^t^t'® c»tawTO* 

TO* fo$ faf w TOf—cro wft «(TO^ e ^TOt* * 

■TO TO *tftnr (fro* to toi * 

ton*) ftTOr *pro 4* «tto to**r csjtfro* *tWi* $* i TOtt 
«(TOf I a^tCTE TOTO TO®fc 4! ft*# 

TOT, Tt^'S W w TO «TtW I *5$ CTO TO TO* JJ*, *** 4* 
C5TO1 CTO*TTO l 4W1 TOT ***«fa C*fa*TO* ^ITO *tfc* 

TO S?1 I 

^t*pl—‘TO* TO* *tfai* TOtc* TOTOfa* *fo opb tf*ft* 
CTO TO fa* CTO CW^fl TO I ♦p^e VDWT **TO TO1 TO *1 «IW 

to* *1 i «n9i Hi i TO*t totto; to TO—‘®t*i to *iv > i 
*rtro uwi TOtpH totTO %»»i toTOch TOjwi to* 

TOC* *t** TO<*W* &TO TO ’TOtf*'®^* I 



«» wrn«fW* t vrn ^ m 

-&$i-4$* *rc** *frc** *$ $t*rc"r di$| *rcw f*s**i 
$c*i *$*$tc* at*tft* *$ *m ftffa $$ $rci i di*i *f* *rf«t#t* 
*t**$i:*i* *t*j arc* *ti^, di$*rcw w l$tfati $tt»ttf*$ *c* 
$fa $*** 4* *11 i drat* c*t*-c?*tF5* tot i <ii| w 

totcw* *m$ f*c*r* *tftw *rc* c*«*i *t* i 

c*it?i*nrc$* jiichi m*t*«rerc* *^*®fa fw cim sw i d»w« 

C**f »!tPl «T (Kepler’s Law) *1 C$*t*rTC** fim *®ri Wll ( > ) *R at* 
*iM* div cst* 4fa*ro* (Ellipse) *tf*rc«* *v* 4*rf*M 

*11 1 $t«T1 *»f* «tfe*$ *1 Ellipse-4* *K«1 41\ *T*T estate** $f*1 

^twi *to c«r«rc*1 *t** (fsar->) i *> * * *lfi> c$t$t*[i 



>*r fsai 

$1 4* c$t*rc* «raf*$ i >,*,*,8,t,« arc** w i cw^fi *t* ci, c*it*$*rc$* 
*iw at* <4*| f^c* *tfc^t»r *c* «ttrfo«i *zi \ *f®* #t^i c* fa* 
c*tc*, di| itfe* Ti* *t*ri %u i mie cw^fi *t* c*, *** at*| ^cl* 
c$cai* $<t* f«S5 *$t* $t*rc*r «t*nfte *?tc»t c* **$$ c*n **, 
'stsl *t*t*tf* i 

( *) arc** ufam (Velocity) M*l J!*fa ** *1 I $cl* 1 ® 

*rc* «rtcH, arc** *tffa**t w *fo «tt* i di| tfm 4*%\ ft** $rc* i 

4*1 mi at* *ms*rc* *$ll $f*ap* *c*, *t* *1 41$ c*t*1*-di* >rc* 
c*«tt* *t*l *$* **w c* c*ai*5t **, <st*l *ra **t* i 4* **t* mi 

f 

(fwt-i) *ft >-*, ®-8 dra« s *n «trc*, $t*r»r **-*, *$-8, 

ara* «$-*»-dra $$#* c$***r *urm *c^ i 

^5*-atc*?f ^ qrac** w ^st* <®t*f$«i $rc»t* wi 
4*f**i *tc»r* *^*Fn civ* arc** q*t** *r *wi $$*trc$ *e* *tcf i 
*1 arc** $t»t *f? <t> * *U di*? $tc** *** *«ttapw *» ai*t **, $t* 
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45tt5 4Tll> feiftW C*f*5l 1 aftfa^-Tt* 45? J5T 

$t*ct^ > 551 c5t i tv 4T «to* a^feM-TO sfi? *ff5$1 cto 
5 *, V£5 vsq^ dft$* ^55 TV TO ? 

“yT = — VTO^O®®*) x — =x .. *j«| to I 

T«fk C5cv ^ w, 4$ <to5 ^ to ..v«i to i 

to to* c* w, to* to §5to**® c>ft >i*t i 4Tt ftw 

TOtTJ I ' 

«t«TC*l 4^ >T5 ft*5 CT»t ^ffTtCTT TO1 Jlfflf^ I TO TOJtT^*!- 

^3J Ttf*Tt* 5TO 4^ >15 f5TO* T< TOSl 5t* I ftfcfe* atttt T£*5f C5, 
5t5JtT^t TtCT 5t»fc SfT-fc’tef* 4$ >15 I CT5T TO TO* 

45? TO* TO fc*fTO*^ 515, 55T CTTTfTO* *t*TO >TCT 4$ 5* ft*5 CTO 
TOT I 

CT*T »ltW* ftS5«f% 5jfTOCT C*ttf5 ( Bode ) Tt* 4Tll> ft*5 Ttf*Tt* 

TC*5 | 4T^ *lt^C5 afi> 8 C*l51 C5T I 

88888 8 8 88 
TO TO «T55li>CT CTtfS fro *f* *1* 

® <b s* ^8 8* a© ia* ^8 

C5t5 TTO ft*f®lf5V TOJ1 TOSl 5t* ( 4CW* TO>JTfl> © 45 *f* 
cto «$#* ftvftv *K5J1 ) I 

8 *\ }• ib ^lr 4^ 5®® iS'U ©Ir* 

4 ^ *[5 *R5j1 *5# C51T C5t^t^ TO* TO^C5* ^TO* TSJ*TO T*f^T ; 

551— 

«•* ^ i® }4** ^>*4 4 V® »4'8 iaya ©0®*5 

4 ^ ftTO* CTO Tt*5 TO Si 5tS 51 I 55CV1 4t ft*5 TtTfaT—*fct* 
5$ CTO I tf^t* C5TO 4* ft*5 ft I «* ft55 V*>TO *f^t5 
^55 TT51 ft®T ii4««teV »WfTC*ftft^rt I Vt55l *p^5 VtftTtl 
CTOft, 45 555 4a 0 ^ fTC®!tf5^tC5 I VtTOT ftf 55, 4155 ftlT <3^55 >TOtt5 
C5tCV^»I (Bode’s Law) TOT TtCT C»TC5^ I 


v 


3l5%»fTO CTO 





TO-*ttto* fac* *t*t**rt*tc** &u$ 4*h to c**i *t*—c*& 
**c®i c*b to, c*^ to, *f^, c^ *1 **\ cto to* i fa 

4 *i>i fa* ®TO* c**f fa cw*i to i ®t*i «tt* wife ^sj-to* fa c*c® 

TOTO* l 

W? «lt%* TOT C*TO**1 (fife I ® TO&1 ®t*1 fa* *TTO® TO* *1, 
®&1 TO* gfir *c*^ **c® s* i fa s* to TO*—4* TO 
4* **fa i *sife jfe 3c** mm *iz* *fe fa-cTO**i c^m^f* *zi 4*< 
^to c^rc^i^ fa fa *t* *i c*t* *rt»rt* i 

c*fc c*^ fa1i> c*TO* to c*to*^ c*c* cro i c*fc c*fci fa *itfa 
ftc* ifa*® •H’tfii to TO, c*^ *i *s^® to* c*c* or?, TO *t*t* 

l (Hill <TO^ faj>f** TOC* *S*J-**fa TOt**tfa ic* c*®t*. TO* 

TO TO*, C**tC* TO *1 3*% <ttTO^ 4** TO* TO *1 TOTrt 
TO*—CTO*f* TO *1 *0[C** to fa *tfat* I 

TO, $tfat*1 <£fTO *fT*l*1 *t***1 fa-c&t* i *fa **1 <£ffa 
fafc C*TO* TO, C*TO*% CTO* **T«1 *11, <2fC*t8r**® cfofc 

*n fa<> fa* TOtfl i ®t**t* to ifa ms toto to to 

c^st«p=r*i^ »nrr«(l *n i 4*1 cTO cTO fa cto *zi to TOrhr 4 ** 4 **- 

*tc*$ msf^\ tor to i 

TO, TO®f*fa <srTO TOto *ft*t*1 fa gto 'STO i 4*1 TO* 
>i*i* fac** mwfem fa« $f* to i *r^w* *c*j 4*r* to^ ft 9 r to*, 
c**tc* *to* **f® &fe i c*mc* to* *i *tt*t* *t* 4*? «rr*i 4*r 4** 

to TO *Z1 4* r 4? TO* *TKt I *** 4C*T* fa TO*t* *1$ 

TO*, ®<r* TOtc* ^t«rtc*, TO TO^f TO1 artlh ^1 ^f-f^l f*f*c* TO to, 
TO c*TO 4t >i* >rr^f*5f ^itto* ^s m *r *t* f^* *t*t* *zv i 

wf^*!-:**** TOtvtft i*l ^tc* 4 ** **** >rt*jar* *tt^ tof, *t*l 

to* tfqfezw fa CTO C*W | c^* 4^*tC* 4^ TO fa TO® 4**s 

pfe f®* ifi *zi cTt* i*i tow ^ *l-c^* ®t* to? 

fa* ^C® *tC^ TO TO C*fe TO1 *tHj»t* I C*ll$* I 



rt, >**« J to<TO «>« 

4 $ TO1 TOjTOTO* **to* *<9313 c&fe <#TOf TO i cn 

^ *f* **3 i 

tocto toj TO*3 i to-c&t 3 to crot*, c^tot*, c3*t, 3 tro, $TO> 
c^tk, TOcfa (*rfai--TO?tfa*t 3 C 3 * i t 3 3* w%) * toT 3 * i C 3 > to 3 
tow to fks * 1 * 13 ^ TO3t3 3totf* cw^fl c*rc$ i 4*3t3 4* srt^t'Rw^t 
C3>fC&3 ^ 43F *33 ^3^3 to C?C3fo*3, TO 43$ C3>tCT>3 Ifttf 

cwc 3 %»r TO $*3 ** *rt<Pl 3 to i to *tto 3 fro to to 

to to *tztf i to tow 3 & *ti to to to TO 3 tow ft* 3 tt 3 i 

TOito3 to jto *HRtfcte ^ 4 *^ *^3 i *« *tw3 ^ *3tt3i to 
4W cw3i 313 to 

tsjw ft* 3*^ to £fa *t3 *<t* toft *w n* ft 

to ck* tor to *ftTO i $s[W3 c«rc^?r «i$to* 4*ft $t* 31 
33^3 f®^r to* 3* i $$3* *1 to^r TOitu 1 ct *£® 43*3 *31 
<2T&to *ic* «, $ft 31 *wrto $$3 4*caj tr*r to« *1* toi 
4 $ *TO 3w c*T3 fa®tft* 3*j ctI, *<k c*t3 totfl TO3 cTO<t c*w 

*1 33«ft *t33 ft linrc* 1 

3 TO ft* to gfa* 3 **C 3 t \C 3 C 3 *t 3 , 433 to 433 * ^3 to to* 
TOto S3 ft 1 to to 3 ft c*r 433 c*T3t^ 4 ot 3c* C33ft3 c*t3 3tTO 
3tTO to *to 3t3C5, toc* cn c*i3tc3fc 4*fci 4*fci to 33 to c*t3 to 

to «tc* 1 to ntcw $ #to TO3M3 to nt^rti «iw?i to 

*ftCT 511 1 

craw, c<^tot*, «#r «r^f*'6 *rt*i to-csnr 1 tt*- 

to 431 f3^3 ^f3 ?Z1 H\* I *1^3 to« 431 ^f33t*T® c^c* ^t3 1 
^5^3 3t^3 to 431 *3WCT C3-PT TO, TO1 TO ^3 43^ I ^3 
31 TO*t to TO? STtfc 51^ 3^3 I 35t3^f3 *131 TO13 ^tt& to 

®*s 

W$ to CRT CW3 I 431 *1* CW3 ^1, to 43^1 faW *3C33 TO 

*tnto C*t^ 43* TOT31 ^^33 3{3^3 ^t# to 3t&3 C3f3C3 TOT I to 
*T1 C3Ft^1 ^3^3 31 TO*f TO13 C<1*3t3 »T33 Wl^Fl 4^ to3 ^C^3 
TOt¥tf» TO* I CTOT* 31 C3«Pi TOT3 TO C3W^ C^3 TO, TOt*tft to 
*rC51 *33 TO1 C33TC3 ^3f3 *3C* TO* 43? ^f33l C3C*t *3 to 
C*t*rtfr *C3 f*t* TO13 I 



wt* * fait* 




t s*, «s toi 


StS* **1^*, wfs TO1 CTO »‘NS*t*S TO ; TO* 
^5t?f1 fatfacTO I fa fa CTO TO1 *TO I *ttt* ’TTCf TO TOl 
TOi %z* cs^ts 4« *t*ii cto ^0 ^l5??r 4* c*it> 5:5 ^fa *t*0 *TO 
to 1 4*0 stss *t*t* fro tos **1 TOc* TOt$* *to 

*tc* 4*0 sts* «itc* fcc^i fwc* *jfro 1 <TO w TO1 cto 4^ 
•Tto TOfss *TO *ttc* f s&ss *w s|sa0 fa fscs TOts 1 *t*rt 

*C^ 4*sitaj *ts, TO C*tfc**i TO 4$ TO TO 1 




fsfss 


Wtfc CSC* «T5tfs s fs-0 *tfc-4« 4* 

sscs *tsi sts—** ^sstsas^l *tstfe 
stos *tcs 4 Stc*i w fet*i to fcsfs 
« sf®*i3 or*-*t’ ^ fcj> 4*18 'Biteqt*** 
>>$ 4fcfa ^ts&tfaTO TOitfa v 1 
uq|3 ^t*C44 *t*fs*^S « TOt**S I 
fs*S fcvftSS SJS^I SSfas 4$ 

*c*s *tc»ii ’ffts sfa <15 esc* cssi ^ifc* 1 

*tTO*tmr 

Stst CSC* *»tfa fS. fi>. *t|-45 4* 

sscs 4*t"i-- *css stes c** >nff* 

estfeesfc fans® 4. 4. *JtTO1fire 

JfSfo St^CS) SC*1S CS, $f*t5 ^faStS 
swmtro* sto 4^ cs* ^tci cs, 
TO TO?® «t«* ’Jfssfa *w^s 
TO 5 ? tas-w esn sfas* *|w 1 fefs 
4$ TO «r*H *css cs, estfeesfr 
fswsTO* ositi «tro W to* <* 
ta*sfs TOf* ^w 1 


jaefrow 

4S. *^* start* esc* srstfa^ 

44 sscs *tsj sts—*tstors sTO 

StPlCSrJS 'stfat*fS TO 4*|5 S$S 
CStS Sl5{C^3 l*\ I 4^ l^\ flTO 

*C^ 4SS CS"f f%f fswft Sjn 

*scs 1 

4f^r* CSC* fsCSW^S* ss 
StCS &t*1 3JCTJ f*C*J 

stress •fftst CSS'Sftc* sTO *C5C* 1 

sscks w sfawts stf*s ^jnti— 
■nn f*c*11 45 sts 1 :>«*■«* fet*ll ssts 
SC5 Sf“5S Wtrts^ * TO 1 

st*t CS i«{5 Off TO5 CSC* *lt??CSS 
^ m *cs, ^tCSS SCSI ^S, *j1st®1, 
^-Sftrtst, *C^f*ITl, 'Q 5*twt*l- 

f*sts Sts ^CKSCStmi 

csfc* Ip 

sstfswt CSC* €f5tfs'» 4S» *tl“4* 

4 * sscs «r*fr—‘lartcw ^stess’ 



Ct, W* ] f?W 


atfm* TOTO art^i TO or, fatn*ft 
fTO^rTOi tTO ctcrot or, irfai ctob 
jr^ftt ^rtf5f=*n »►••• ^n'TOitotob®: 
cTO crt i wfft* ^ Bftrtfta 
wftft, bb * ft* TO =n i Btora 
oft trfta TOtor TO *rt«*ft TO =ii i 
TOt Btu c*t*r *rtor ^bto cto to* i 
•wf «rTOii toot toj toi ot ti trftt 
*f& TO i ftt Btsi «ipr nfiTOi w TO i 
CBfl ,1 M*l, ^ BOT 1 ttTO WI CtoTO 
4trft V TOi cto to* i ftw to 
fccfor $«r 'Still <$¥* tot to to i 

OTHMOTiitSB «rtii 

etc* «rt* $&. 4 s ?. 

’KTOt BitlTO-WfH ortfrofe ftssftl* 
?i> ftTOr or, watt* bPNbb TO* i 
c^rtfrok ft§B ^cB^ft TOtt*r Bfti TO 
ct, *$cTOf to to=t or, twc? 

^if'S <tto* TOcb TO* i 

fawft'ft =rt*r crfTO fBPM i faft 

TOPT Ct, ttt'TOil BtttfTO >|^, siBTO 

<w thrift «rp botitot w i 

ftft topr or, wsropr TOft&re 
or *r* TOft* c^rti to, bi ^f%- 

SfatTO «ftonr I §TO ^ BTOt* 
b ttfifa 4*f fifal 4itwa BTO* 
CtOF i*0R4 *«1 TOTO OT1 TO TO* I 
TO® B® C*ft OltfBH& ftwhft 4*rti 

ftTO*rc* wfa to* ft i 

fast «w?r ettfofeBtftr* TOP 

ftitOtl OtC* TOtft® 4. ft-OT <4* 

tror 4TO—ftot* 4tjt* 

*f*t ®t: b* ft. ftc* BtftTO 


*ctoft ct, »• «w *ot frofe 
ftftnr «nror* BtfofOTtft* *rtOT b*^ tro 
b b*$ TO* TO otibi i 
its ftw srt^cstftt Ttfttrst ft^ftnrtoit 
fro^r i ftft ^t? ^wtftftTO 
*zw or, $U) or=r ftort^ifro bit ftpitct 
W =ri TOt =rj=r ^B«r\ir ttdztt 
*rtTO3 fro tort i 

fttton fttftstTO *rn?c4B §«>nfB 

^^ftWrr Bts ftrc® Bft*l 
^rrct tB 4Bft tort i 

ilt*W •tfiliWft* gjt 

Bjtwt^jf ftro^tis, tjtftoFtftin or:* 
45tft^' ar^tcw «a¥ ttor Bftl cTOf— 
<*$ t^tt 4tlS nftrtiftf ’jft^ir 
5^ftc<F ¥*m tft<3f*l1 tiJCt i 

-ir^t^ii tft^Ht? nftNtrftt 
jj«t TOtB^hr -ift 5 CBtttCB ntawftrti, 
Btl^ *riPt¥l ?t* I 

4?p{5 ?ftt ^n<2TC^B 'BTBJBM 4t{5 
nftsrftft^ i$\ tftt vn or&tc* tttBtw 
?oi ct«n toii ^ «m cTO cs&t 
*t« b«i ft i 

4<p{g 

gSt-cTOrt^ fftt 4tir fitro 

TO 1t*R¥«*ni ^ft4ftl»«0K¥ lit 
tft*i cto TO*r ^n«r*1S 

«rrft* ^ to«ii i 

to tfci *rs ftwt^ftl ¥tB Bt5B 
fflTO ftc^t ft zw i 

«m «rtcn tw vis *\ ftrorftfB® 
TOftpp ct, ?ro gito® cTO ^fti 
t^ore ttiiKw ftrtB* to =n i 

ft*t*BtfM1‘ B *ttwtlft¥ "ffo ¥ft*rt 



*«• 4$ *r*r-pf|fc <?$fa 

toot w ‘arrtn->-4’ i 

gstfe ^trai *rt>r «rf*c* <w tw 
«>i^'s?rtfe £«5Tfc* ift* fevOTaww— 
*1 H'tpfS tow wk*ii staftta *rw toA I 

'Start* H Tsm«f* <^&1 
*tai ai $fttf*ift$ ftrftaiwa my 

*WPW ^ m JlJtTta ***tC# CT TOM1 
TOTCI» $1C<fC* >f^}ft a?f;?i c’tC* ca, 4§ 
•iJtftff wtca* *c*i $fota w c*fa fafta 
tOT aftca* to* **i atca i 
4$ *lJt*ftf3 *C*!1 “laapfajft” (Incrafec) 
jftjjj ^wt^r* *r*rttf i $frha- 

•tisrt* ¥*rtw fi*rh? «ritc»rtf>T^*“r s r-‘^?r >tc«f 
4* s>ftt$ «tft* to* fefSf ^sr-c^sf^T 
c*$i*\*{ fim* witPitPOT* 4| n«rNf3 
fc*faa *raw i 

$t*n 4a< w $t*ita my ft nm 
*uftta aja^ta *\m to* *ftH, c* *"»tc# 
TO*fa a?*fa «afc t>c*i ^tprt* i vrftwa 
*tci c*OT wn $ftta f^c-m fta, 
ft* a^iBc* *wa *f$ cac* 3t&tcai 
4ata^ w to*c* $t*a to*j, $c*a aftta 
aa i 

$a<rfajft toc$i 4$ata «ot ^tlca^e 
*t*tta ajaata w *aca i ft* *$fta $tai 
^ta art** « wi *ac$ *ttata, $i 4*** 
Wfal at* ft I *a* fiftt* ■WtPltftWH at*H 
— 1 *wi Iftacaj «r*t* cncat** ca, 
Baca's aftcaa 4*15 $fata *iJtwCT« 
TOM C^Ft^ ft*ft acfc ft I 

ftttf fof* *PJt* 

TOfcaa 4*15 *ft c«rtfe* *rtft. *ifa «wai 
iirfttoa aja^tcaa my 4*15 ^fa<. *rft 


t >n , m *<<&i 

fot** *CK**» *t* *** *TOT 
w*a ft* ^tcna (*wt*r at* i 

4$ *jN 5 *ts$*a £$fa i *at5 

wtT CS® 'Bite* I CSC^Pl 4aa*tC* TOtfa* 
—4CatCStCaa «TC*®ltcaa *C* ai 
*tw ¥cn fe*w 5t*r 'btch^ w ^ I 
ft^hsOT ^ *7tt* "tfts W*ITOI 
c*t«r *ai ^rtc^ i «rt$^ *rrfr=r <*& 

'Brn^ju 4*| (A toi arte* i 

TOTOIM 

c*tftcn^ *ft*M 

*rft«piW **i *ft?i ms* 
WMrWC«feflVB ’Tft C^tC^S^T 

(ibr| j(t&) TOW-c>rtftnifc fltftfl ftft^ 
*^b\ 'Bfft^tJf 

w>s: >»&» «i^i 5rfc»i 
Stw ' S I^*I *f^C$ ’ftes^ I ftft 
^t?!^ ^ftstOT C*, *W«rtTO*&it 
^^C$ 5 TC^$*^ft ^fsiwtftc^sr I 

*w$*Rft *ftMW -rc^a *($ i *Wai 

atwaa n«ita m 'sft^^s *ift i 

ftfc «r*hr—c>rtftca^ 

awftt’iFffta a^ftlcr n^sta'rta ^atw 
atft*r ivatcia aat*H ft'stcna 'sjftntcaai 
wftatuta ftjji i c*tftca^ 

atftata *wt*tn «ift^ft 4*fS ftatfe 
*tf$ i ^it^ftca c^rfftc^fe atPwi Jftft* 
^atlc* «fW*«ftft ftfCJT c*ft?i ftttc* i 
^^$ 4* «r*ta enftte* *1^$ ft^R$ 
ftftc^a ^y a^t*Hatc^a ^tftca *itftai 
*r^t*tc-fa wa*i c?ftata afar tff^l. ft^tftf 
aftai ftfaai «rtft5tc*JT i **csa m * 
cfft<*pr ft* qfrn cm* 


«t5r« 



or, ] 


fto 


Stftrs ‘sts's-^njn’S'rn *w« nnts $| 
*rf« cnl torn nts stirs *|<si 
nfsr® nfsrs n^? stsjrssm? ss 
^rs apr^»f srs nrsl fa'srss 

stfclrss s^s toi-nf^si fs:rnfs?> slsi 
stirs? i dfnfents Ststsi ctotfsms, 
■ $rsfors «rrsrss| *rc=r slstfln, w *lrvs 
stfs? slsi ft'ers^s css to-cssi 49ft 
sens wntstrss hot s^ns <«li 
strs? w tots snfS?i <4*sfs *rr* 
qjs sfosi ?t? *rtsts wfe-ntol tol fsfssi 
to? I Str® fnr?St? ^FTtCTWl— 1 nfasl? 
firs <«firs-cnflsf toilsi nfa^ltrs 
csfnsi nlsts n? ^ n.1 *f??i *f? ^fasi 
ns i ntrns sststnstsl nrntf^s 
sfastT??- fnQrsr'e? ml *trt? ft*I 
w arc* tots ns c?ts s? %fini cnn i 

sststrn ntsstfs? ns stfast? *rtfSc^ 
'®r?^s*i *f??i fain ?«,??■ ??^ fa'sc?® sfasi- 
flrns—'sitfa to ntf® fast? to stfn i 

csf*icw ^s~\ stntlsi «rn st& csm 
«fei * fifths ns? («ts^is ns? $n? 
*-»* fs:) fsstnr? 'Jfafts stress stfssi 
srtmn i sstnws «rns nsstft fa'ststo 
nl?i fto sss fcstrn? nfors ntrn' nsr? 
«r?s5s«i tons, sss? ^| mA nstnfs src, 
si ?rrs? ^ n^rrs $cnto stfn orm 
frstfsn i 

ss^faF? ?mt? ^ st<? csfto jBfnsi ss, 
slf^s^ tow \?tl?i csfrc? 1 ® sts- 
fecs Btton stfrr® 'bts^s*! *r?s i 
<s| >nns st$? fsstns 'ns^t? cst? ??s wr? 
c?ts sjfatsrs sststrn nston *f??i 
fslssi <ntfnn i «n| tost? sir® n^sW 
totfs sstnssfat? cnn-cln? tors? 
ferto-tost®?? <ss< sst’stn ^rf^stsr 
^srtar firor scsl «i5rnfs5 ntfts 

sirs i 

stPrsts nsrs to to-tfWfa m 
sterns *rsi fnn stfssi «rrtotw w 


^s-s ^rfsfast? nfsrs^® slsi nt?i 
Ists n<^l «rs« nM^ssrn «riRi-to 
¥* slstfsn cs, sstsffnstslS ^rs^si tots 
ns? nrn c?t? s? ctts srtto sl?tn i 
▼twl 1st? «T?®sr*i* n^sts ♦ft? s^i nr? 
nt'ssi ?t? i 

I ten? n*?tr<r ?rNi fn?tf|n cn, sstto- 
strss stfsr?? c?®tr?? ^t?l5 nf^?i ton 
*rn c?®t? cstntrstrn f?? s?, Rfi 

fsfsl 5pr??f nisi ®tsi ton ?t? i 

=s?tft csr^ nstfs^s ??ltr?? <4^ n?r? 
?rt?i ?t?—InsftiK ntstst? ntfatos 
cn? ?"tft ?fi i ?ts{5 nfos fsstnr?i 
»flnt?to «rf??tnlr?? n? *rt\ 
sin, «irsc?5?l ??n »••-«• i 4?i n?n, 
s'hfs^, fnst? «itn?v, ?ts?i nt«>n— 
nt? ?n§ tostnti ^r^jvi ^ ??rr« 
to « nw i «rtm?totr?i 

41 3 ? cstto? ?^ns? srn to sts’f ?*r?i 

sart? n?R f%i »• ?i to'e esn't ??n 
nn^ n?ts-^ntss«R ntr 5 ? «rt? st^tsi ?ti 
??c?? nto-stsrs w i 

4| sin^lss «*m nto-fitafsr? m*\ 
css—^| ?s^ c^srs? wr» 
*ff5r?1? f?53ts1-nst^ i »«,« jftrn 
<®s s?tn*f f?ms^ sn wi ^r? 4cnr?s i 
^atrs? st?*ii—sfsBr w *rts nils? ?tsj| 
<fl? st?*i i 

wn stfss f5fs«,ns «j^tn-flmswe 
nr? s?t? ?t? i $tc?s *ft?m, ?r?l css- 
5tn?i, wtfl? « nt^i wt^hr 
ns«F ifNnto, f?«s ?tn « nfsa? ntsl? 
sin^f s?t? to i 'flst? s?t? ?tr?s 
ntfs^trs? ^s fato s®n ^t?i scs 
sr?s, «rtrn? srn? nr???tt 'nn-ni'i 
css si, start? ststs to ?r?? sWitntr? 
n^sl^® stnsnm sinfss nr? nslsi s?rn 
^t? f?sf® ?i nf??^ sirs to i 



mwf'i 

ftwfFnr ofti? toWwi* Ufa * fto-tft* «Prfo ’rto^nr 
tow> Jftr’i *flpto fto nfrrr mx i <nt bi*f& ?f^5trfw 

utm® w *<ft? ft»trw ftfar <®<t7tfa *rftoR to nfw ‘arft * fastf 
ntfro nfrotiffl ton *t* ^Nr* i wcrKr mti 

ftfoi fto ftm *tji*tfN TOtfr® fwn ftetw «rf^j TO*rfoftm ®rfTO 
ws vtU w ifiwm vtto* TOtfre ^n?^> i w orTOtffa m 
f%wtr=n» »ft ®rfto* toWwi* to fiwtonr totfa, wton» 

wrwfft Tt*rc **ro «iCTt«r^ton fto^tc* wf* i ®ws «t?i-*ti 
$ *tfa ^ *3 «n-»nrw tou toi <31 jtw *u if# ’rtotN *tto 
nftoto «rc?to *$ i «rfaito Ttftf frTO * ^ TOtrc® wtw 
nfwm fto ^ fifai* sttfTOWi sn fctfc* i 

•rfihm wN torswfc ftifo ^tt^w w ¥wr«ti 

nfiror tfcfe to <r« ®rft w wi ots i tff-fitfrnr <$<r 
«rpr «rcfr «tctori cn 5 ^* * TOtfroi ®rfeww 4$ nfroiRi 

**rtici arhwj »TO toi w ^ri *to «rr*rctm fto to? ^ ’rNfnj* 
wra finrotpr wfflfin *rHi ?fr, ^rf^hr **iJtTO* <m to& 
jifto vt^stb tot* «it*ffi nftora ^-M*i ®rNlw wt* 
*n ®rfatn* toto to i 

[ nfanro tos rft ®rTO® ^ ^ ] 


wsiw.^tstf tfjirar cTO, 


TONfa ^Phf fto *rf^? 


ar^-i^iWtTO 

%irtww ftifc to m*w>, «n*t< <i^wf cit® TOtft® w iwi 
•W Hfa trt W C*pf,f|5lft®t #5 ^?Hf to ^r® 


9 U 8 ft 91*1 


^r, W* 4 Jt“<M 


c*rrfaTr« facafc 

3lfa w TOaitTOrt* 


^fiatc^ 5 T®j'8i faTOia to to 
TO flB fTOa afra >TsTTO «prfaata^«r 
to Wcaca—frofc to caTOa acai 
wwi TOtaiw ca fro£ aiaata *ai 
*8, TO TO CltfalfS fTO1> (Poitland- 
Cement) I facacfo ajaata ^afaa fWla 
TOTO*rt«aiTOi $t?N*r«jTOca facafc 
ajaata *aiTOi. si TO^faw famro 

C*ft^tCHl a* (Calcined impure Gypsum) I 
<sfo ai a fta* >r$rTO «rtcl frocfcpi TOa 
ajafta *al TOl *1—TOt$ TOa pi ntaa 
caataaiaata TOrfMi i saa fafaac* 
c«rh?l to atfli, p * wn areal toi i 
fiUffa la catTOfl CTOTOtai (Pozzolana) 


aiaTO *acs pwwi i cntcTOtai TOc*i 
TO ^aft, ftf saa <n$ a*a <n* tfTOaa 
atiB Pozzuoii ata* wta*n cro ntw\ 
cas acifc b ata cron acafai i >u>% 
atc*i cstcaa* TOata capita ftcafc ata 
fro m aacia facacfa $&*ia tori 
<4 fafaafB pi ntaa « cntcTOtai cto 
tafa TOfai <w <na a< fai ^trtftf 
3 c*ra catatacaa faratto asi k froi* 
fai saaTO facaa aacaca TO frofci 
to feat& atca frwtfa* facatto 
<rp fcafsataaTOiai fafaacaaca,aft 
facia wwa TOUtfei TO pi TOa fafaca 
cnt^tc=n p to ^a TO faoft nt*u 











att* j >ns srtr»i c*tt j n i «TJtn s *ft* «r**r 
to$ teft *c* cm c*rt£*iTt« to*B 
^tttol «PI»4fc*tCT* TO ’Tt^S CTO 
catpr* ij? fts tafa f=r i 4 *irta m 
civs ntw ci, foft tocfo (U^fB ftrw 
apr*t* *taftc*rc, i\i *wi—tofcfe 

c’ft^ut'Q nto* “Rf « y\$\ i c*rtl*irM» 
•torn* fairtw* ft*fe cntfcirNi to* 
ftut* *to* fofa 4*15 ftvft i 

^tasto to*fr fofta *tar ftgfel 4to 
■rfc* am *rtn at*, aft* ^tafta* cm 
to$ •rfe*i *t*to* w <[*$ 5**i 
ft* ^i m mi. *t*i ««''*&* 
^faa\* c*t^ cm ** to«5 taft w 
atom catoftetca caai at* car, staas 
cmrtt^T ^5 ca 8 ! tot* ca$ i c*ft fitoiB 
matta cr«n mi i ftatafs *twt* calB * 
few— 


*Tt*1®1 — 

^?8» 

toc^i — 

>1598 “ 



*C3|f»W1 — 


^ — 

lr4»f 4# 


i^.lrlrte 

atto — 

'>'i,'0'i8 

fft — 

S; • 0 • 

v\iv — 

O4»\o 

— 

4s 4 

nfftvt* — 

488 

wto — 


ft** — 

SO 

*illfi — 

>«41 



^c*=i — 

% <48 


***tca* ft*ta ^hf *rfa**at* 


C*t* totlfa fftft* C*tfl> ter 1 

^ aftaft ft*ft* nftaurct* *a**t*c*c* 
fWI I tofc *atfi> 4 PTC* Cementing «pffc 
c*fr fSpftm cartel c*«*i cro— 
ca natttfa *t*i c*ta ftftm c*t*i c*«*i 
at*, <®tc* ftta$ a»n ** i 

«ittafa*t* toto *t* 

«t*tt** «t* *11 (A. S. T. M *1 Ame¬ 
rican Society for Testing Materials 
<***&* ) I 

(>) cnttot* toa>—c*tfc *ci am 
m p « *MatlB 4*c* «2to m , o>i 
*zi ca ftftaiB ntwi at* i cntftnrt* 
to*. 'stfata «Tt* «r*tt*a—■ 

(a) ’TftttH *ft** TO—4^ to*> *tat« 
*tW *J**« *C* *ft* 4a° 1}*) *t* 1*wi 
tow> ca *i a^ata ate*, 4 ?* 
c’f'sfa aft* 5 ii i 

(b) Moderate Heat of Hardening 
Cement—4$ facac^ ^a ca*| Heat of 
hydration '*sflA ** f?C«l C^l 

1 $ sn 4 ^" 4^1 »rt»iwcN wfr f¥|t>i >w 
ntw 1 

(c) High Early Strength— 

srw to w ^t?f «mrlw=?, 
>ri *1 1 

(d) Low-Heat Cement—W Heat of 

hydration 1] afsi ftw *n fcf® *1 1 

(e) *rPnz*b to^ ’rf a i- 

c*% Mfa, fligfih faputc^ 4^ 

to$ ^ fi =111 

(^) cntwtafai to^—c^t^r 
carhpi to m sti w cntwrrtfti « ** 
< 3 fr p ft to *11* *1 1 cntcafi- 

•ifti to ft* c*ft ftft^c* oifti to 



fT. 3' CTOTt^ 


•rtt* =n, ifl p faftai Jii p i 4tffw 
c*itwt*itn wfenftfn »ititre <rtn, *mr 
fi^rtlS* cntr«f'Nt 3 «l p*i1 Itta tT?1 
31ft i 

(*) ¥itafpt*f ajrtqpnl ?i «i<$jfa¥ 

^rfafpi %i$—ml fwifc <15 

W P m¥ lt«WCll faflltl 
l?5pftf| I ml facilJ p « Baunite-C¥ 
m¥lC*r *tf^P ^Bf% PI P I 

(8) fam f*TClfc—ml flCl$ C*U 

itltlfl* PPtltl IpRjS pfa ^ItCl 

•itttwi itn, it* vz*\ ww c*ti 
ititifi? faro 5fl p i mi p«s mt ci, 
TOW mi ntw C¥ti ip fapsi p H— 

ltC¥ 1*11 Clt$ ntCl Corrosion resistant I 
¥tltl lift 11 fWJt*8fl*t-m Ilia'S H 
fwrfalfi^ C«ft^1 CPtl ¥tC®r 1J1$S 
facsMte ml ficw c«t%i mffo I 
«rti mils ftnfc itarrti cure *rt«ai 
it*, c^riB mu »itTi f*iwfc i <«l faciei 
C®fop nflltl ltt¥ %l| P mu Cljff 

ltt¥, P|fel CITfa aj^tf ItC* I m| fiTClfc 
fcsfi piti wc^ 1w p « ^WfH8, 
itre c»it?ti nfiRtt %i P itn—ml n 

fafll UPtl Pre P I 

nu fevrtwii #tsi *rto—(?) pi *fNi 

’ll 11 Alkali waste, (l) life H lt*v5 
l$\i n|p»i—■¥fBl lt«W «MW flC#l«l ¥C1 

c*rii p i nsi Piw$ fofa piti pi ci 
faftifBi itfrjfe itre, w cili cron p; 

ClP-ltiBre C*lt*t! ifllM P ItfCT 
(¥$li tmtw wfci itn sti) w ulti 
cire *ffpft nW* «rfafi¥ c?«n 
ror itw i Opgfwsr «itw *rfw itfB * p 
fail 3 i<ai ftwfc &fi ?t«i i fai 


’ftw pfhi «rtp»K¥ vit1%fw 
^i pi atp*itr artw CfW 

wn itpi c^t5i ^nta ft*i 5(i, ^ 
ot ^fa «pa^ta ftna 
fw c^«rtt5T afc-ftn .«rfw, c^tt-r 
4^fB *ii spfa^fsn §i^5 

*itw I ^*« CftlB 

^ i 4 )<r 

*\*fai* <srp wit* *tw ^•tntn'l’ mi* i 
c*rtlft|8wrta ml wti— 
CaO, SiOj, A1 2 0 8 , Fe 2 O a I Jltfec® ^tt¥ 
Si0 8 , A1 j 0 8 , Fe,O a <*m p C«fC^ ^tr>T 
CaO I srfa'® ¥11 

*!, ¥tl*l CTtltfjB ItpW «ffC¥— 

CaO—8«%, SiOj—8»%, A! 2 0 3 —i«% I 
ww CaO-mi fe*rt'ft=r fptp CaS0 4 
«l<t^ faf’f J lt I ( UPttW ¥«(1 fbll ¥1C^5 
•tttflju ftf *(tlBii m*r jww ftfirttw 
pwt* *(tlBi »r i* CaS0 4 -mi fif^n ^'sjv 
511 imtl ¥11 W 5f^ | 

’srfiti 'sti^izii c*z$ mjB pp sn pfi 
¥ti*i, fafn^ti *rt«ii iti sn i 
CaS0 4 + SiO a -► [CaO. SO,J 

SiO»->Ca SiOa + SOs t 

*it)B upft« ¥«n i»n ml *itfB 
m ^Jtqprpn f’ltoli nw 
pti pi win ci, fam itlB P¥ti— 
mil wn *t»i ‘^tiRi csf—A l.Oi. 2SiO s . 
2H 3 0—mc^S aiftw PW fptci ¥¥ f%l 
«w nfiifti m:i cw ntci, ^ 

'Stci SiOj - 8«j-8b-% ; AljOa “«l-'8lr% ; 
H 2 0 >«% itc¥ i itjB vq pi *riwn 
fitanrt ¥c?i sftci ci fflsrcfe 
P, CPtW SiOj, AljOa « CaO 
aWiftf liw fpftfai'stci 





>i c,s 

% I C 9 S 

«l C,A 

s I C*AF 

«I MgO 

«* I CaO 

i I Sulphate 

TOw fcfstfa® wPn *i«j c 2 s 

* C 8 S TO ftwfo w— 1 <4$ $ 

to mw$ fawtfa to «ii 

nTO &h ¥H w> TO stotTO fifarct* 

¥CT nfiwtt C 8 S « C,S [ CjS = 

Dicalcium silicate '«C 8 S = Tricalcium 
silicate] tefir TO *TtC¥ I ftwtf* 


CffaM TOt*R C=ft—fTO f*TC4^ fof* 
¥WtI »RI TOlt^l¥tW toft TO I C a A 

(Tricalcium aluminate) ¥t¥t"®tft» 

<SrTO nftfal TO T *fft C 8 A C*f\ *tftTO 
*tt¥, to ftw* wuu ¥ftfw fansci 
*tH TO3 TO 5fl ^ C 8 A "(ftp *ITO3 

to ^rfater nfwrn «iw #**1 to i 

C<ft¥¥lfl «K TOlf ftlCTlfc* "rtv 5t*T 
*rtt¥ i TOt* C, A sf^carv «pc»pi 3TO 
•& TO qt* <43\ Heat of hydration *E«¥ 
C¥?ll C 4 AF, C,Ato CTO ¥t?1* 
^Stf? TO I f¥f 43 "tftF CjtTOfa TO 
*TO»« V ¥*f, TO 5 Tt^j» i F TO* «T¥tPT 
C 8 A-^i?r ** ¥t?t¥tfv ^ TO 4ft 411 
*tf%*ltC s I CaO »w MgO 5f1 TO1 ^t®T» 


tffaft* TOt* nfip CTOfa CgS <w ¥t*«l TO* ^fti?® Heat of hydration 
TOif ¥ft*i nfo cwtTO C 9 S I 4$ $f5*$ c*c^ TO ; TO cfife TO» *iTO1 TO I 
Heat of hydration ¥3—’*ft 4? ¥?%!, TOftft¥ '« sftwft CTOT1 

wr fro$ c¥cfc cro TO i toii i 


Formula 

Name 

Abbreviation 

2 CaO, SiO B 

Dicalcium Silicate 

C,S 

3 CaO. SiO a 

Tricalcium Silicate 

C 3 S 

3 CaO, AljO» 

Tricalcium aluminate 

c 8 a 

4 CaO, AljO*, Fe,0, 

Tetracalcium Alumino ferrite 

c 4 af. 


ftw$toftTOhrapnr toi wttpTO ftiftft® 

¥*1 l *ft TO TO ®w ¥31 ftftrci 4 &ei l ftfti ¥tt*r 4*< ftffot? 
ftfCT,te fa* f¥ ¥ft**fft*tf*r TO. ¥t*r TOF> HI tffhs TO—¥1 TO1 
«tro TO^^c¥TO¥ ft* ¥<r^¥t*n to— 



S>« ] 


w 

whif 

fifipll 

^t*f •tfll^'l 


lft*11 it^swi 

wH’^^hiiPf 

(Endothermic) 

«■•■ c*f: 

Itltlfl* «td **1 nfg 



ClC* Cl! It* 1 

99 


*tll ®tt'4^Cv5! ^Itfl'itl 



pi ntii cic* 1 

99 


4 ItlBl *rc* ^t*W flfawi 1 

*t*f H«f 

(Exothei mic) 

534«-i^b'.° Ci: 

*1*IW! Wt® 1 

1C* | 

-o' 5 Cl! 

! *ti'e *iwi *rtfi^ti '« *iN« 

1!C*1 11 *f«f 


ititifi* i^titn 1 

H«f (Probably 


- 

endothermic) 


4iti fiwti tafl *11 n» tafi *nti m$ pfti < 4 ?fg fo-n 

«tl *ltl «ft*n it* I $j& *f*fa *npfl1 W1 4H (41 itl Rotary Kiln H 
*n ii—o^cn (Dry) * fan (Wet) i i<nti {>at i iti cic*$ nfiwt* c^t^n 

*15 nifawfc *t5i it*i 'Q foft it*ic* if«ci, giltc^ cnt^titi w^U citn— 

1* WhWtl oVldl 11— 1TC* 1*11 11 Closed V 1-* r.p.m. sffe ftfafr 

Circuit Grinding I 4^ TOfiK* *H*H *11 *l« it! C^tCSI I pfrofli ci"f *111 « 

H Clt*11 *tl*tt! oVflt! (Open Circuit C*1t*lt*tl I 
Grinding) clC* I fcm *flf« (Wet *tt*I fcftofac* 

process) *IW 4H lv»%l ** ( *111 ) *lltl fat* c$t*, *tl*l c^*& ssi*f 

4t*T 41 Tfl H»1 *tl Itltl I *tW *rWftH Clt® *fttl— 1ft* ifil i* 
fwn *Tifws*ri» #t!1 ifiofat* gate 5 ® Thermal economy I w niftl g*Y *Htf 

•frttiti ^tcn %i «t*i «fti ciittii toii w fan *iiifa pit 

«rin ftn it*it* tTfi *n ii—i*i *••-«•• *m 4it 4Ti ^| 

fa 11 Edge Runner it!! itll I ffal 4*$ Cl*lttH 41Ttl jf*R *H 

niifa^ tfattfat* fc*n* nfiitti i»i h, «tiw *tn itn citftiti m ^tn*n 
f*re»i faci '5ti 9 fi ^itpn ii, *t*i cit*$ ^tci ffei ikw Arc* 
fwfal'Ofal «t* 1 < 5 ttl oVl 11 41< C*T«fa !tt* 41< 411 *tci $* *11 Itc* Cl, 

*t«F5tn farts iti i *tw ci fafaife in cifati itti, w cntvtCTt'* rti 

k®fa 11* *tt* 1*11 11 Slurry <411 iti itti I lMt!*P5S cnt'ptr® 1— * 
Slurry ClC* *lfat!CT! itll <1*1 »t?tW1 1$1 *111 *ltCl l pftl fa<fa H*1 C1C* 
HI til fcntCT tfFflf»IC* 'O’$1 *t! If! 4*|5 flCMl ifl ^ 

W^n <Wn 4r**tn ^rs ntton h i **n ii f^*ti (Clinker) i 





3*11 *l3tf C3, fof* *33t3 

w *rcfrw ^tnarfan *t*ii >«»»° c*r. i 4$ 
few <atn ** **i pt *$*, & arc* giPhr 
aitvatl (Lining) »T«j^1 c?C! t*3 I High 
Alumina 43* High Magnesia $t&3 3f3l 
*t<r >rt^t«n *31 c*re *itw i «ws 
'qc** c*i ftttfc f*\*t3 3j**t3 tot 
3f3*i *rtwn aw i 

c* fa**t3 *if8« c*r*i, pwPi *t*i 
3t*1 «wjtw 3tt* 43<, wf* *t*r *c«!l $ 
c*t* | If* I f*A*t3t* af*J f*t3 *31 
c*tw *rtt* «r*3i ft*i *t«t*r Ff*i*r*t3 
4t«l *31 C3t^$ *ttt* 43<> 4| <8tnt* 
4* 31 4*tfa* 33*lt3 5t*lt*f3 *tt*F 
«iMtr» *rtfl *t31 tit* fjfr<*t3t* «?i 
*31 *3 1 W*1 f*t3 it^l *3t»! f***t3 
«P *tB 3t3 I ftf^*t3 tf 1 ^1 *3t*1 fat*tfe 

*if3T® *3—4ts fafn/rr* CT'wn *3 

*1*3*^ *f*tt*1t* '*lt3C^B 3t*3t3 *ft¥ I 
fat*tfet* 3$ C3^t tTvi *31 3ft3, W 
C3 s fl <5f*1 f>Tt*fe *t3 433 Wfotwtffe 
¥*13 433 C3 s il "IV *13 I fat*fe fof* 

*33t3 »f33 4t*lt*f f*Plt* C5*1, mt’T 31 
tf>1 *3*11 3J3*t3 *31 C3C'5 *ftt31 
*>1 *3«lt3 3J3*f3 %3.3Jtn* *t3t* 
*t** *t3t*l I «M*W *lt** 3t3t*f 
*3*11, 3tW Clinkering trouble C3% C*31 


[ 3i, *1 n33n 

3t3, C*f| 33 *3*ltt* <(3 *T*taf| *tt*T 

®iWt*i c*re ntar i fw^hrs: *331 cW*t3 

*f3 C* *tl *3, t’T'Sf*! ^3t3tPr fot*tfe3 
3C* f*fl 3t3 43^ f*rt3tfe* C*T* 

*ffe *3 *1 I 

43t3 VtCTtWt* «Th*1 3t*» C*3 fat*^ 
aft 9 !* »rv*ft4 4PT art* 3l3 1 f*t*fe 
C*3 Wt* 3t3, 3Bt3 3$* fe«3 Wf** *ft*3l 
3t3 f* I fff 4*tt* AJTC31 V53t* C3t* 
arfjf** *'331'* *r<f*¥ *t3 «ltt*lt5*1 *31 
*t3 I 3t*lf*t*l* C*» f*rt*fe aft* 

C3** tft’fct* '*f3 aft*—C^3ft* 

C*aitPT3 *t3J 3*it*3 *|8 (Formation 

of interlocking crystals) *31 f*^3 
*3>3t<r c*ft**l *t3* *tfr**l I f^f* 
3«lt 9 l*— t*ft*^ *t*n1 l ®rf*3'3t*t3 31 Amor- 
phorous aft^t* 43^ ftt*^ aft* t*** 

*t3 ftf»i*1 cafq vrc* I C*3tt* *R*r 

faff**l8 fl^t*1 *13 nrp Internal 

suction-43 aftsr I 

'STf^f** *'S3tt* 3*!l *3 t3» X-ray-43 
3t3l aft*1 pfW, %*^ *t*I1 «lf*3^t*t3 
43^ 43 'arf3'3* «{*| ^fl 4^ ^ 

^3f C^t^f*! 3^t3 3*1t3 3^ *t^5 *ft* 43^ 
f*t^t*3 *t*J ^t3t*3 »dfc *t3 I 3tJft3f** 
«tC3 C**1t^ Cnt»T— 


quick 

C|S+H,0-♦ C a S (aq) + Ca (OH)* 

slow 

C»S+H*0 ———*♦ C s S (aq) 

C,S (aq)-- C s S, (aq) + Ca (OH). 

[ 4 , ®f 9 f af3^ *C^ 31 gelatinous] 



>»«*«) C*ft8im$f5rCT* 

quick 

C*A+HjO 1 ■""■'■■► C 8 A (aq) 

slow 

CsAF+H 9 0——► C 8 A (aq) «f CF (aq) 

C 8 A+CaS0 4 +H a O-- C»A. 3 CaS0 4 (aq) 

Ettringite 

C 4 AF+CaS0 4 + Ca (OH) s —»C,A. 3 CaS0 4 (aq) + C a F. 3CaS0 4 (aq) 
C 3 A + CaS0 4 + Ca(0H),+C ft A. 3 Ca S0 4 —>C,A. Ca [S0 4 . (OH),] (aq) 


:<tt* :3t3M fhr, 4fe *cti 
4*fB Solid solution 31 *ffgs3 3rifJ 
fasfl I fawfe Ettringite fosft **31 ^ 
*t3t* i *t3*i 3fa 4*3t3 tefa 33 , *33 
c*z9 3t3t3 >t* 3311 :*;r 31 Ettringite 
*3 «T*tf3* *3, VZ*\ cwti 3t3 I 

farw) *3^*1 *33ts fe*t3 

Wt:*l «rw: *t3 3R3f3*33 (Setting 
characteristic) C331 *3 43< ^t:«f:* 

C3t&t$wtt3 C3t*i 3t3, ft:3:fe3 3j3*t:3 
c^t=r cm far® *ftc?r fa*i i 

^t3 4*15 wtt 43 *fa* *i?to *31—4*fi> 
3* toft tot fe*3 c*:* 5H «rortnvn 
43^ WTW'J *31 *3, C*f3 5ft* 3*15 

CaO 

2*8 Si 0 4 + l*2 Al, 0 3 +0 , 65 Fe, 0 3 

fe*ft3 C*t5*Tt'3 %3fe * High Alumina 
*fa 4* 3*1 *:3:* I fa* High 
Alumina Cement-43 3[f331 *:*1 4^ C3, 

333 <st* 4 nrfm *kw *kw fawrifr ww\ 

3& *01 3t3 (»••• C*.) W Wftt? 3t*t3f3* 
W3ft*f3 *3 ( Formation of ceramic 
bond) I fa* c*tfrlTt* *3*1 3& 

*3 o. # c*-4, *33 fa* 3t*t3f3* ’Krctt’tt 
(Formation of ceramic bond) *jt *3 
•T| I 4$ *P11 C*rtfrlJt* faFftto W^f33l I 


C*cfe 3ft* I f^C* fafaff faf3C33 *fira 

ws*t® C3«in *wi i 

c*t*t=r — >•• *t: 
c*tfajt* farcfe— s« • *rt: 
few «!Jt*pR1 

fafrfcfawfe — ••• nts 

*t3 4*18 faf33 *31 *3, C*5l *p|t 
*t3 Porosity wtfK *t3 fa£*1 I 33* 

or:* fac^fe **:* fag f%f*f=rr**f *ft*, 

C333—*t3®3tf C3«31 ^tC*—*:* W73- 
%t33 *tt y*% 43 C3 S || 3C3 3*1 I 

MgO ***31 « *ft*3 C3fll 3C* 

*13:3 511 I *t*r*cfe3 *f33t«l ***31 
*ft*3 C3 s il 3C3 31 I 43V— 

= 1*02 to 0‘66 3C31 
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?t?tc?r ?to? ^ rttfci 
w*rfhn*?c*i cwi ?tc? c?, *pwt »it*i 
?c<s? cTO ?pfo to> ?*p ?c$? ^sw 
*!TtC«f CTO TO? I 4| TOPTOci 
citto *fan to wi wtTO jwi 
?i to v ?i ?*ii ?? i «rfe citfrs 
iffol? ?jt? «ilfe ?to? TOfr ^ 
fifafifctc?? «i TOt? <4* TO to*flF 
itfai, to* <4* fitoto? «•• 
TO*f? <4iTO i CTtps TOTOfa to?^: 
^froi cto ft 4v to?^** u« 
ffa TO* i 3 ? ?to? TO *rc- 
fqftto? ?ci ! s« cto 4* w CStff?'® 
*ft*1 TO* <W jfalt* TOflFI 1TO? ?W 
ACT? TOJ1 C? 8 ! CTH ?t? 

citfa *ft*t«ft 3 ?J^: totcstto? 
?t?i ? t1^'$ i TOfB citfts *f«i*i? TO ?* 
c*tl3 tocatto? to?tc* i TOt? TOfB 
totcattoto ?c?t TO* ««l®wttoi 
TOf>ps to?i ?<?fa c«rtto TO cto i 
c*ft?TO totf ?t*?t? to totcatto? ?< 
ft TO i totcatto? «Ft«f ?c*n 
c<rc* TOci? ttt tot <to to toe?? 
f?P? *TOl? S(W C*fa? OT8II, 
cWr c?c* *tf? ®toTO® *m? *c? 
Pm to topt Pic? TOi i ct ? r? 
totcatto 'sffat'SR *nw, TO?? f\ to 
^fk* ??, f*I TOCI? Prop's f?P11- 
catto?n5Tt*fN«r®: *to-TO m TO* i 

TO ??f?PlPl&t? ?flF C«TO« *Pf*t? 


TOttl*- «|CT? *? ?C*MTJ C*tto *fr*t? 

totcatto? nfircti ft itwi ?i TO 
to?tc? cTO ?tTOPi* *if??tf? *to 
?to? toe? w^r«t? frPifcr ?c? 
'ed i pifft« *Pi*t? wi « <3?ei? TO- 
TO*ij? tow c?tcn? »wi 4fH nt? i 
nt?c e f? cbc? ?f? to c?*^ ft, , 3t?c»i c?tntcf 
firttcr ?1 fWff CW1?tfl TO CTO 
rFf^^c^si cstnk* ftTO to? fft « « 
>r? ^iTOtfiwi c»it?t? crf\, c*il n? 
?t* ^cn? Pc? ?tc?? i f?t|p? ?c? 

??C?? ‘3f?C*l c?t%? ?c^ c*itP^$ 

^P^t?TOl'e Pc?tcjrtf?c?? *rfNl ?f?> 
*rt? ^?* 'st? ?^^®t? wf?« 5c»i ?t? 
Pi c? ??’ c’Fcai f?c?tcstPc?? ?t 5 rt?Pr? r 
cntotcn ?v*ito c??i ?t?, w ?? cto 
fenftfev fe*rtc? c?w P?t?? ?f?i ?t? *n i 
?v?TO ?rrP ct cf w ?‘ - i?i^ t 5tc? TOt=r- 
>TiP? ?c?j TOr^tiH TO i ?^*rt ; r 
«T?C?i <4% ?W5 ?«^^$t? TOTOtWl 
I?1 ?c?r i 

C*!tf?$ iPlt? A, C, D, E, F TOP 

’ffs-r to totctftfTO? *rftw TO 
tit toi cto i totcatto? c«rri8? 
'siw^P to? ?t?i Prafii ^?^ TO 
c?r«c»i? fcvitfwf? *?? TOt^t ?^- 
*f?"^?t? »iTO-toP? ?c?j «t?tpi ?? i 

?to? ?c^ A-totcttfti <tw i A- 
totcatf?? toi ?wtw totcsttoto 
TOwtPi pcatcatP? pto 9 T*rx *?i ft * 



to, faKTOrtfarcro awtai «** 


arcac** ataai, TOfatai TOfa® 

4*&i frora TOfron TOf*rc®a nfaajfoc® 
(Mutation) faf®* ^TO TOt®tfa* 
fTOftjrtfaraa ari? i c*itff ® *ft*t- 
TOt® afa TO®tfa* ffcatcatfaa TO®, 
®tTO! cTO c*ta c^car TOaa caft, a\p, 
•Wftfe al artflH TOfefaftk ft® caai TO I 
>«c?? ^fTOra toi *aata to®i wt*r *rrt 
<fla< ^t^t*T8 aR ft® car^fl TO I car 
*ra TOiaa aw TOt®tfa* frotttftfaa 
aft®, ®ttaa ataj aroy®ta w ®a ai 
ca>ft at<fta «rapK TO I afro* top 
TO taa®: <a® <2f*ta fTOi <3*13 
pR TO® I fcn&hr ®TO«F $-4® C*tfct 
CTOI ®1t® ®f®VTOtf Ftfa® ®ft*l fif®f 
fftatttftfacaa af®%i®l f# a®a ft® caai 
artar, ®w ®ttaa «ja® ®al w fa 1 
^aftfataa aarfet* ttroctfcTOPpr 
(Electrophoresis) aw | 

car aa atscaa at®* cTOifaf®* wtff® 
®fa®ta TOat^ ®tt®a TOfea wtff® 
*fi®1 TO®, ®ftaa atatar® a®p^®i catn 
caai to <aas ®tai TOtaa®: TOaata ai 
a®ta ^vrtaa ®aata ®rtt»ft TOi ata 1 <tfc 
caTO® ^RPl-PW '«ITtfafaal (Sickle-cell 
anemia) at*l I Prf^-PW TOftfaal cat%a 
a®; *n5Wl ®ca caai catf car, ®ttaa 
C»ltfta» *ft*f*f»| TOt®tfa® S-fftatttfl- 
fataa TOI aft® 1 attaa wtff® ®fa*ta A 
« S fftattJTtfaa fafar® ®raTO att®, 
®tcaa S-fftatartfataa atf® awa«rj*ai 
cat® TOa 1 ®ttaa at®* ®wt®tfa® S- 
ffcattaffataa aifro at®w® ®ttaa 
ataj a®*^®ta toi fatro caai to 
= n 1 f*r®tat®i fc®ta$ afa toWR* 


S-ftaatortRiro atf* fa, ®tror TOi 
••▼-ffTOn afta-a®f® sr* * TOrtfa® 
TO TOtffl ®ca, TOfat f*r®tat®ta 
as faf«r® fftatcjtfRcaa fe®atfa*tat fa 
4a* at®t <a*-p$TOc"nr ataj TO tar* 
ffpjtTO catn «r*tn nta 1 

a®^ 3 r®ta «pm afar c*ta aTOaa acai 
«r*H TO, TOw a?r® TO ca, TO 
ftotTOi ^'©caa ac® 5 TOhitfa* S- 
fTOtcfflfacaa 'arfea faft* TOf 1 f*wi- 
atTO acaj a fa «fl*ara S-Rcatcatfacaa atf* 
«’araaara A-f^catcfftfawa fraatfa*t?t fa, 
TO01 astcaa , src<* *rTO-a«f® atf* « 
TO* to ^ar<ir^a *cai afa cTO 
arocroi cata^tCTga tot ^ ajf®*a faata 
ac^, ®t?w ®tcaa *ra aata-^ra^a aw* 

• TOtartfa* S-fTOtcatfacaa TOa caai afa 1 
A-facatCJrtfacaa faf®a «rrtfiwi TOPrcrsa 
apfa* >r^fa ^*^icaa jr^tfa* TOf^rcsa 
♦fflac^ ®JtPia 'sntfa® f«ataTOt*tfa* 
s-ffcatwtfacaa §«.af®a *taa fa 1 TOfacai 
«rjffa® aww 4?f TOt» nfaa^'ca a# 
fTOtrrrtfacaa ^afntkj faatfe «fc®a afft- 
4 r*f®c® «rf®*fa® ft® caai atai ^ 
^rtfa 5 *! * atatatafa ffcaa TOat^lm acva 
acaj TOt®tfa* S-ffcatcatfacaa TO^ta 
aacaca ca^ 1 <nf f<?l aaj ® af%a art&TO 
fac«irtcaa ac®* aPFi TOa ^ afapa 
TOc®a f*g §asftf®a ac®» TOTOa* 
S-ffcatcstfacaa «rfTOa *rfaaa TOal TO 1 
A-ftwtnftfronr TOftaai «ntPr® >^arw 
ca TOa<fl*f 5 TOfacai TOfa® *ffaaTO 
s-frotortfacaa ^nf% fa, ca^ TO to 
a^pr TOfacai'ajtfacrsa (at^^R TOfro) 
artfaTO TO TOMfa* C-ffcatcftfacaa 





erm s fawto [ m art, qfe wn 


faTOtsi fewtn fqqft cto C- 
fTOltttfTO* f«R J«1 aFICT qTOai HM 

wijr*ts »pm «ffti nti i TOfo c*fq 
*n»t=r, frrotro rtvro* ftqfr cto qfa s- 
froftjrtfroai faq « TOtaiar fq^fr cto c- 
frotortfroai r®R <w to, astai qcqj 
wflarstai *wi cq<n qt* i f%i c-frotan- 
fqq®rfq*5 wfl»qn fq^pi-w ^rtf^Prati 
W V'Q atfarMW TOt* «fTW*l TO an I 
TOW TOfr TOR cq, A, S « C f^CTl- 
CtftfTOar f«R 4*$ CartCTtPTtOTT 4* fqfqfc 
TOF «rtTO TO 4q<, cq CTO ^.-, f«TPR 
WtC* *? fifTO '*re:«t*fo , T'*tir (Geno¬ 
types) frotttffa ^ TO *ftW, ^1 — 
AA, SS, CC, AS, AC 'Q SC l tc*!TOj1- 

4m *RtVWl 

ftwq *nsftqi m ^11 *rPw «rtf*TO, 
fqoro: TO1 «rcTO<i aqfqqtqtora qcvj 
■M^afl <£f® 3fcqq aw aqTOffq? C- 
fTOttsrtfqcqar TO? mi qfar i 

^qqjafMcq? «taq^ TO>W ^rfqqfqV- 
C?? (flap «TTO qfarhW aiW^I mi ql?— 
4W ^•UTOqfa aw^l an qjfatorfqqi 
TO l cqtfq^ *ftTO frotCJftfqcqar *rfiqH 
m ^rtrot* to 4§ cto fcvtfaai to*i 
qtfe l fa *tw cq 4$ caitoTar fcvrfa *ar, 
OT afTO nfift* *ftaj«f 1 cq^ I TOC* to 
to* r ct, qjtTOifqan cartel ^c»i «rtw 
4¥«fartaif«Rl 4ar «r«tcq ^ ftwtWI- 
froar fevrfTO TOrt p 4^ *w 
TOWtfq* froftirtftwar fcvrfa qzfti 
qfffl $f& <fTtTOTfqait3ffq3 faq «Rqi 
4*li> afJtaiftaffran « 4*|5 S-ftCTtt#tfTOai 
fapra feTOtfaretaft qq, TO qtsfar* ara»- 
ips\ «tr*r to i fa* TOn 4*15 


qrfaftqfqqfafsre fw=r « 4*f5 A-froton- 
facqq faq m to, TOai tot ^rWv 
aiv^ann fi’fj toi tot i |*r<fprfTOar 
toi, f%c"r^^s <srfa «fff% 
4^ 4pw, ftrus: 

^ ^c^tt^fnan '#<?% CTO 

aflt5ir:>Tf^51 fsFCarai cafll Of an ait? I 

TOar asratstft? ftwtnrtftwai aw 
D « E-faTOrfroai hftdjai ftan ar^cTO 
fec^ar mi caic^s ntcar I *ih or, 
RTOlw S 'e C-ftw«tftwa f«R cvtwi- 
cTO?« 5pc?, d « E-froi- 

cstfqrai? file's or! qtw i f*r«tqt«i 
cafcqf asf^t^tfq^ D E 
frotratfroai >ntpw 

qc?j av^^tai ?i^l c?q 1 qfq, ^c? S- 
fTOtnrtfqqaf^ a^i^sta! j(v$ ^ 
qt?tqr^ qi i '©gratis « 

f^qc?? ?c^s D-fqcajt^jtfqwa Rtfw c?qi 
ait? i aic^ E-frotrJttfqwi 

Rfor 4prart?, f?c“t?«: gqiof-f, 

qtWf« 'Q TOm i^^aii tmto? TOT 
ofafi qtai i appi^t^t? w ^ JRqrrt 
oifsfqc^r? car. far. wtfetf^nr 4^ a^asti 
qtar cq, qfw orof -r^^an ?t? 

?c^ E-f^csitcstfqcq? Rfa* i 
RtfipTO qjtwPan R^Tfq^a cq q? 
fqC'Sttcq? A- 

ftcqtcjrtfarcqq to s-frotcsftfaq fqfar^ 
^r^Tfq artcv, ^tcqai qTtc?!f?an «TO TOrtr 
a?c^5 oran qt? qi i ^ >m wtaShr cTOan 
TOfov fq^rro cq% fqq c^c? <TO i fti 
qtm CTtff« A-fqcqfrjrtfqq 

aftc^, TO1 qitc>i^an cartof W«r TOM 
qq 4 qs qforq^ orrfqas iTvflJ ^ S- 



««*« J fire»rtartRc*nr mwri 


ftcMtartfMM Mtw, wrti cTOf 

mri mri 

CM MM aft-MjFM WR MWR CTO* 
fa? 5 ? TOTO m TO, TOl Mf? «fm- 
MRRm mwt fin Mtw, to msImm to- 
fifffa (Genotype) M5C®? TOI MR =rl I 

Rm toroftwtwftpnf MRtwj «rcRtfw 

fgCTtWtfMWM mRTO M5 C 3 ? y^tw *51 

cmc^ *rtw i fMRprc *r?Nn to 
fMMtopr mjm^i *to mvjwsi 

CfR RMtCM CTO M^R-^rRm MCMJ 
TOrwn MstMMi Mtc* mi i 

^ Ml aft, CM CMfR® M^ffatM 

sre « Mtvtfw RwtafffMM mrw «fro 


jrR-miRm *rc«fj mwr w^whr to 
jft «c£ =n i 

aitfc* *ft*R wR «rctwfR* ftwton- 

Rcmm c*R wR c*z a wtfTO frftfcj 

RMtCM M*ir mri g* i RR* mRm 'sftfa* top 
TO^ tR* frotcatRcMM ciw mRm 
sftR? *pRwi 'e mRRR M^fR wn wRl 
M$m W I WR MRM cMtflM S « C- 
RwtflrtRwM «rtgf cmmw c*R cntti* to 
mRm ^rtfap’FR Rwrtm c*R*tw cMfRar 
% to RtfcfaftetR mRMI mri CTO 

ntc* i tor c*r carSt* to* mR mtRi* 
cmRmi« E-froftstRcMM TO? Mtw, to 
cm! c*rtil Mfin-^ <aPwR wR «rtfini 
>rc9f to tor mmi cmc'® to i 


R«ttM 

m] *t*r 


m?R ?w mrc« gw mrr, ®w 'Q 
Mtrss j»v 5 f%asrt*i v Q cm TO**, <®i m*w§ 
fRR TOM I TO R«ltCMM TORf^i^l ’TTO 

£m®j|R* mcmmmi %< c<H w R i cmIcmm 
RRviR mRRM*’M ^tR*R « 

mjmmR cm* f apvrRsw TOcm i <a*$ 
citwv to RRs «mjmm fitnR'e fiw w » 
ftf Ratrca^ 'tor vn *R. 

to fff ^Ri MR R i 
R^tc^w mv «rcro 

CM MRmR ^TMRmRi MSI MaftM 

MtTO CM “fRw TO»¥» M51 MtC®M fafe* 

^ ^mrrmjRc^ fiiwi toI *ft«n 

MR i TO® nlro Rfcm mRR 


TO ^[RR sp^^R MTO13JW ^R'S »|W 
MW W1 I afCMM MMW CMMM 

^MM 4f#Ml ( f<C5(51 e l ) TO, ftslfeMM MMM'Q 
(.'AMR R^CWMI ) bC*l I ftpiMa: 

CSlCMil M*nf MstfSIfl «H^(MS C^ *9 MW 
fe*RV RaftCMM MltMWMn TO8 CM% 55 I 

RatrcMM to mi Mfintn Rm"r*i mmi 

M5^f M5 I CMR CMt% RmRR MfCM 
Mt^CM'S vfitM nflCMM r *f’fRC"rC5 Ml MMt^Ci^ 
Rg Rg M$ w 5MC^5 MtCM I ®t^tM Ml MR 
CMCMM CM, CMtf MtM MR MtM fMTO, 
IR-TOI CMtM TO MtMMR MTO TO1 
M5R MtM«RR MR Ml RmIvsTO MMW 
Ml R^mI mtR MjRM wjt aFMRa to 



trta « fowl* 

31 cstm nfat3 nfc frofts 


*ra<8t£»i sn i 4 *3 c?£3 cm\ 
3t* c?, c?t% fc*f|<wt£3 ftsrt? *£** 
sn i m c*us C3t*&3 mfarei 

sn Ff$*ij 3t?£*i c?t£3 c?3i 31 c*rwe fen^w 
3ra *1 *rai snr i 

3twft3 *f£vfr£5(3 *>t£33 

*£3 g «r>it?c‘f? >r*i3 w ife *rt* i 4 

fe*rnl -ffta? ?t?% 
mptwp 3£3 i 4 4m £T?t , ®'®f£3$ 

c?3i 3t? i c^t=r cvM5 c«rH£3 

31 C?t£«f3 *t$t£*l 3C&; C333— 

TO>r, *rt**^l g (J3t*t£33 ^tc^i 
farffauw C3t£*t *t3t3 

»i£5(3 *t£33 ^5t3£3T3 w 33 g sfa- 
•ftora *4 nfii^r *£ 51 ? w «wr 

3£1> C3, <»t*l *£3 *W 5(1 3?£*i 

<®i CTfai ?t? 5} j i ?:s? *rMnr 

4 m izwtsi-sprtii w *31 g 

3t*f1 3hM wtR*? ms 

vtz? JftsrfR ^ Hypertonia 3£*T I 

C^t5T cvtl c?tcn 4 ’Sift 

*3^1 flfata 5*1£* *ttwi *f3f3 C3t*( 
cm*! c3t£n *rt£3r mw *t>rc<3 *rtw i 
SWF? (Essential hypertension) 

c?tcn mw «irfipf mt£* 4 

333 fmrt 3 c?«n 3 ft i c^T** c*p{ 

C3t£*M3^ ?rft?5£33 *^331 C3t£*t (Nerv¬ 
ousness) 4 33 »pw cmn 3ft i 

tmrcs *t*rM3, cfttoiw 

aw cmt5T c¥t*r §?3ft£3 4 *T£ftR 

GBRt^l 4*P?h8lSl *Tt3l fal 3t£3 I *t3ft 

mrnrt^r, ntrni^ w *w« ^mrtwG 4 
mcmnmni 

3£*3 5t*r jfcv* wt? ^s itittiPn 


t iv-f 3*, 4 *WJ1 

cm?te£3 4 >rcftR (‘tar Act 33 g 
* ft? i «tcn? w m^t? *iM- 
cn*^? >irftR5(?r «ratft stnffmr 
m*\ orm ?t? i ntf%? *wi 

c?t^? flwH <tw i 

m^c*rfhi^ ^5ft?*i ?i 

cmf5T >iift?5f| vrir^r m i ^ 

wrt\ c^f5( c^t=r f?art*^tc®i 

«rtc»ri ^t? 5 ? ^w* ?i 

cs&ts ?t?i m^t ®rt5?r« mri ^t?t? 
•ffk?? f%«rf*rcm fart* ^ 

^1 ?t? 5(11 ^t?«l ’I'ssfsr 

sifet?? f?%? '8 TnC" 1? ®t'5>TtC<l 
«*ttc^ g fs(?fai^ *? i 3tc^ «rhwi sifJif 5 !^ an 
?fa, ^stC'SG *r€tnw ^t«r 

5(1 I '^Wt5T GfC^J? ^^31*1? ’I 5 )? 

c*i^3 ^t«F n3“*f3->rt: 9 f^ ! sli? g TOmt’T 

mfei ??^3t^ ^*rc*rfhr ^ ftaarhf 

*{Z\ ?f%C?3 31 *(£5(3 f3«rt*(G m??l 
Wfl, ^3 fNl, «it£3?r 31 'argr >(3»i 
3t5TpT3 faj5^t3 >T£T Tt “ftfltfil’F fiwi a 3^*TT^ 
<tWl *?3t£33 C3t3 3M- 

cn-ft3 ftarrt ^3 ^ >Rf 

«f^C-(3 f33t33 3%r?3 'Bj^^feiG ftaTtH 
*rt3, cn^3 f3art£*r *rt5(3G f3«it? 

3£^l •Tf3 # lf33 G 3t3f>r^ ^3 «Tt^3 

C3t£’t3 <4 nt3-nf%*y >P?£3i3 f4?|5 

^t£®F *ltnt£*l «f£5f?p mu *ffG3l 3t3 I fteTW 
f?f3«.?1 (Rest cure) 3t3 f?£3 ^3t3^CR 
(Weir Mitchell ) C3 3J3^t3 felt33 ^£33, 
<5t£«3tPS3 ^£3 C3^t «Tt¥ C3G31 *£«1 I 
C3t%£?( ?t3>r, f®*i ^jtf? c3^t 
C?£^5 f?£3 sst£3r «rf33M W «£3 
3t3£^5 3*11 3T81 ! 3t£f3 C3t3 3t3£1 







^r, ] 

nfleaa tor hr, <4 hjhtih ^tcaa 
*rh HTO*^ chc^ c^s; c*tn c*tH c^cai 
^tHtHCHtTO faf Ht$c$1 1 fHcan fro &f 
fcn»if« *chh fn ch, caffta HtnfH* 
«f-ftf% hi HnHcnnta TO$nta- 

cfetPril <hh* cn^caa RMsta *ta«i i 
fag fan *$ ftfa«,HtH nca «wh fag 
HfaCH« RTOtfro #tHHHt<ai 3 * TOHta hch 
hch Hfafa 'S^sf *fch i rhh nw, 
4$hh catta faartCHH «ff^5 c^Vro 
fnf^rc? facn ^ HtHfaH? «Ht*fHrfa ate® 

Hi, HtCHIH *rflHt1 HI HfatCH'S IfltWfl 
«wh cat'? ?itf I <®ta arcsr Htatfan «ca 
HfaHta« ?HH*tH TO HI, CHT% HtHtHTOtCH 

*tR^ btfaca care ntca I 

CHt%H “fa^CHH TOTH Ht?tTO TOH StH 

nan m fnartH hhh HftHcn 5 ! * hchh %< 
faartcHa fac? n®ra chtoi nrota i 

HHTTOtlH HCfr, HHH 0) 
HtTOTO HtHtHfaH* fafaatH gta (Meta¬ 
bolic rate) TO HfC*, (*) Knee- 
jerk hi «rar Reflex-'gfan ^troi h*ch 
H tH, fa) CHtf fnfaa 'SftHH fa? CHC? 

H^tCWH fa? CHC? "ffavSH RH^tH 
HtC?, (0 HCHH fafa* ?faF«% (f&*1, 
?*HI, fabtH ^SJtfTO) ^TOI Hi fedpSl 
«ICH?1>1 ?CH Hit I 

H^CHH 4t faa&HH HHH HtCHIH 
stfroi fag to nc? I fafc *1 ®FC^ CH 
$H?tH Hi Ht<3 TO> H51 TO I ' H?C*fa BftCHH 
CH, fagtHfH WT HtTOTO Hfa ^fafftH Hfa> 
?tfo ^tgCHH?tCn Rt^tfTO HCHH HCH CH 
RtHWJ « HjrfCSp fcoitg CHtH groi fcfro, 
*1 CHtcfcl TO HI, Hat faCRC? 3tf* « 5*H 
CHtH ?Cai HU *fCf, <4? HlrfatH 


aMcn^tnc? %< fnartn far® ntacn 

CHtfH HCH TO CH, 'HtH HCH^ ftaftH WCI, 

nfro ch ’jjrhr fn i vwtH ^hh 

CH fHTO CHftH To 'HtCf ^51 HCH 

TO HI I HCHH 'TOtfH <4H ^fHTOl CHt% 
CH HfHHtCH fsf^^H^ Hi HCHH CHtCTO 
HHCHtf^t^tH TOCH5 ntCH, «t* 

HfltCHH « HCHH fnattH 4H<, TfHfHfJ CH^ 
HfHHtC*! HtC? I fHfHftCHH ^fZW'Q H"^f«tTH 
HTf^TOl TOH TOC« HtHCH HC^T HCH 
fHC&tH « ®tHtdtCHH H^BtH HCH HtH 
HtHHHt, «WHtHt « W TOTOlfH 
H3^f«1H H^tTOl ^t'StfHH ^StCH 5HC« 
HtCH I f5fH « HHHC3H CH^^IH Hf® 
HCHH fHf^ST Ht<HHtCHH HfHl ( CHHH—fTOl, 
HTfCHH, fcCHH ^5Jtfir ) fHCHH^CH «T«tfH^5 
TO I HCHH ^ fH«rtCH 4CHH fH3StH'« ^<HtaitH 
HC^ ^ HtHCH^ ftartCHH 

^HHtlH^I CH^t I 

Ht^HCHH’tH fiaftCHH 3fC* HtHl 

CHhH ^StfH'5 HCHC^ I 'HtHtH fe*t^P HHT, 
CTO^F ^ HtftH Hi ffefV^HtH HtHl'Q 
HHC 5 ? ■frt TO1 H*^H HH I ^5CH 'S^CHH 
fena fH'eH HI ^CH Hft fHC*t "ri?N 

'HHHWH^TOHta cnViTOfn fncH CHH, 
'SCHl ¥»1 HHC5CH TOH TO I 

HatCHH CHffH ^tHt^5 HtHCH cnt 

nm ftartn orata TTOta can^ toi 
P iroifWa ^ CHtH c^tn at*® eaten 
faartcHH TOHFta HHCbca cant, «rtata nc^ 
fnca ^tc^a ^^a ^ncaa w cec» cnen 

Collie’s fracture HtHHF CH TO 1 ® «Ttl^ 

hc^, Htfro ^tda ‘at?’ hi stt^ta froa 
«r^nf5a H?tTOl ‘HC^atca to TOtfc ftftrotw 

entf ta ?ai i antcatcn toch fe? toh 



«*b erfa 

c*fc*r« atit* **i *1 A. P. «rfa?t* 
*tfc* sfrotc* TO*i ■gfVc^ 
starts TOlftw fw ^iT^tar ftfRR to& 
«T5fa® fv\ I CTO** C*TO C«Ft^ C*tW 
TOTOr IfWBw *J1ww ’itTO*! to*i 
**i wt* 3 * tow cTOiror «rww 
TOR CTOlSW t%3ff<T C?S*1 w i TOfo 
TOt*** TO *1 CSP*I, f*W* **H* %, CTO? 

r ?fa?w c*rtTOi ®tc** TOtc*JR TO*® 
toc? to*i to *t*i TO i 

<& RtC* TO^* f*«TO* TO* 4?$ 
fetnr* *c<$ c<phi st^r ?*i i n$-*t^TO 
CTO Rtc* topi to fa«TO* TOtfc 

»t*fat? ^ TO C®fC*! I *ftffa ®tTO 
c®t& tow did* TO*rc*J TOwft to® 
TOtftcv croi fro tor TOc* fro f*TO* 
w* »w f*i 9 ft j ii ?* ?*<t* ®?ra «f*n *t%* 

«F«1 TOfl *l?1 TO »f* ’»l®t5®1 **i *tC*f I 
TOt*«l *T*TO TO*® ^TO* 
i*c?*tc* *r ?ai to to to rw* 

®iTOTO ’l** TO*® w* c*P?1r%r 
*IWtW WCR TOC* I TO# TO TO CTOfl 
cTOfc wt TO CTO fa*® *c® TO j to I 
faTO* fa 5 ® *w TO*® TOf* TOTO? 
Rftpftw fafaro ?*1 wf* I ^ ?t$ 
fens;® to* TO*tw *i toTO? r\c** 
TOTOto wn TO i 

-rCfac** to* tort? to* jito?i 
^ *q fan**)®-*^ TOTOnfa fa*t* §n* 

ftl* <K< I ^itRW'ss 4?TO* (Flexor) 

farai fai c^t cTO*twi ** i TOTO®* to* 

CRt*tWl C*riWl* Ifft TO tTO r^|5 
4?fat? Ctt? TO TO TO? I ®tt® 
c*?TOTO ?* ** i ®t* «$ to itit 
TOtw RtTORtfa?» totK 'TO* *i TO&ft** 


i f^TO C >to *rf, *i 

’[Rt^ir ww ^ ?wt* i ^ ’tt^n starts 
W ^5t^atW W ®tl CT» TOHT 
cn^^fSit’F cTO RTOtffa TOt^r TOc® 
S?1 ^1 ^1 f?Hf toI 

rtlitft RtTOR TOR TOfS ftairt CTO1 
TO I 4CR TOi =»1 TO cTOl TOTV TOTO 
srfro c*r^t^ ns ^ m ^rtw^ rbi m i 
•srfta T «ftTOR <$ w i to 

CRt® C’tW ^tR «tw tfftwr *ir TO 
^ Rwls ?tTO TOrt ^CR 

ntw i ntR »itRtc^ to« R?n 
RtR i 5 rc«r 

TOtwr R^*r rto c^~Tt ,, tt'«^1 TO i 
TO crc$ cnc^i RfsrTsi TO« 

^VS srtltB ^ I Rtsw «TR 
TO* <flfc I Sftfctt** 

Rtw Rtwl $ W ^tt® I^^RtC* 

*|1$H *C>T, ®1 WJ f*C“t* WlTO I 

Rt^c^i w «rt^ *1 TOn 

to =n ^ ^ c«ft?i »itcn i 

RW TOTO 

^t® RTO ^ w*TO i 

sn to RWf to* cTO^fro ^Pr*f^® ^tft 
*Twt®w ^^15 c3c* TO« f* 5 ? ^ «(c* 4$ 
TOlRt* TO*t®r^ R^* RRtRtft^F *ff* TO 
K$[ nc* Rla Rfll 

TO TO l 

4^c?r tftfctcw >iWwt 5iTO?l 

f^fPfCTO WCS 4Cf*tc* ^ ^*C® f* I 

k^* c*tcn «nl 5jt**t^®t* tow TOcsc* 
c^*nt 4** TO** r»j*f c*c^ ^®f¥* 
^tf TOW* *TOV1 TOi ^*CR TO 
TO* I «flt *J*^t* RfR Of*1 TO *11 
RC* ^ f*R TOT srt&f* TO^Cf 



^a,oattw* $ ««t 


ft| a^tfffi 5RT3 ca*ai *a I atm 
mpn atm atlttaa atatw 

aHarfa faarta ca'sai aa?ta i 

<*ft astca «*rfv faarta cnw atviwft, 
ai <stfk 'aHatat’tfa aka 

aka ^ ?ca «rfr I W <*t aa aja^ta 


ww *it=rf5p5F faarteaa •rfa^^st'e *a 
aa i carta, femrai, faafa tatfir <tt¥CT 
<*ft aa ajaTtw faarta act ai <*a< 
catn faatarc fi«n act i fsftw, ata' 
ai atfta ascatffota <flt aa «ffafc*a 

artaasjfa *a *rtw i 


utofim, certlfo 'S 

^rretaf *rt* witrttajta 


at^eaa cam «rfais wft fafea 

atatafa* natctfa «i%f acTOE i <am 
fe*rfafo c?? akaa w aa*fft*tfi ca^a 
m atatafa* rtattft ataiw: fc*ra, 
Wffc <iim jjff fc^fTata *t*a ai awta i 
aflr cm ^fasi m? crtt?ftai **» mc*\ 
cam ca%r m wt aMca fa fata 
ala i wata «R-r atc**t nfa-te *a, 
*tkaa w artk $tt«rwttc® ,p ff% e f^5 
sal atscaa ca^ cnt<?tc*i c*ra *rf« *rc? 
attar atata - *tt i cam 'esrtaa $*iata 
ca itt «rf® atatsu ft ftt rtteai ata 
cam *fta w ^<te « ?r® 
rtifi -at *ttcaa **a wtfa® cam 
'SSFtaa ®tm 4¥«tm *t*Wft 
atai I W «*ft ittcaa aw «rft* atai 
'ram *wi (Salt), c4ftfeftffaa ai spfa- 
cartm «rtm jp fcntata i , 4$ *iai m\ 
«rtt*ra arfvf a«rta at*i aw i 

ceta fa-aft atat c*ta a* 
♦ffaak^cat, wt* c*ft afam jjife-rtafa 
TO1 jpmr *twf3 fafataa nat afar i 
^ atata*i ^ntatcsra *rcaj «r«rfa 


^i—catfSrata c?Ftaft® ai atatal 
■wr, -fttPrata cBpfatl® « arhfjaPnrta 
'srta ^ffaPratwa atai »ia*i (Salt) i 
aFWftft^i 'attf i ^ca 
<4ic?a aw aawa -srnrfaFfhr ca 5 FJt»iPnrta, 
<aw cm 'sra^K c^ i ^•NPrrTa 
ai ata^?i a^ a^ «tta\a cm m ai m 
at^rsi ai i cam »«ft aa -tv 'sr'c-fa ak 
fa^a a?ca a^rfafaitcaa ^aca^ i m « 
nk arjhfaatcaa w *tl*tfirei 

^tca l m, f f« « m^a w«ea faftnr 
c^teaa acar arjtqfaateaa «iftnr a^afa i 
arrtafaata cae^a ^i^ca faeac^a *t<sF 
area i c^ta'sfsia na"»fcaa nfta cm atarata 
a?t3r arjt*ifaata^ a^eai aa-aac^ ^^tea 
a^w a»ac^ ^jfafaatcaa ^ cat, ^nfia, 
arjtaPrata atai «ftat ca? akaa m ?zi 
at^F i 

ca? aka arrtafaatcaa feaeatPr'Ji 
aaiai kwffae^ai ^ sa^ta natan *ea 
cacac^a i aa’larffS arart *tafw 'artfaata 
^*nr i wtftai w*tf) i swta aaa 
wtfaart ca? cac^ atai fae^ w* 





wt** rawt* [ ai, ivrn 


vi ca? m attf i m? nt?teaj| iitfiai 
5*itef?i f?:f *rte?i frwtfaef?i iatoi 
*e? toc? ; ^ afc ft? or?, ml 
aaea? nfrtuf^^ c*ta i??i ijtfaat? it? 
ffowftoa ijtfaat? or?tfff $&cf citfe 
?e? at? 'Bit? ci ate? i m? to 
iitftat? to? c«rteltstt*a ite* ite* 
v? at? i *s?ft ml natotef mtatfts 
?? ca, *t?e?c? fitnfi?tea? feaeatfrsi 
iifirfNl ml iff tfeat*^? ftfl 
*faaat?*i i*a =i? i 

atai aaea? atesi? a?j f?e?l «rt%ai 
frwfnata w *e? i afai ?*ea? carter 
fijtwf cf^e fjtqfaatca? kneatfa^i 
fa si? i f jtqfaatea? «f«t?^ vi cfta 
ftaei fa ?eq staft ca* ?e? *te* 
* atai ?fa eaten? iffc ?c* ite?i 
ssaa 'sh’S ffta fe*rte? m? atljff ^?*i f ?i 
w?t? ?c? it* i *f?t? to? ?tf ?i 
w efta f to vi afa f ?tt f itnfaatea? 
mfatar ft* a?, ?ftaa-f§Rt? *c?i'e 4? 
toeatflfi iafaata i 

to fjtafaatca? a*l 'it? us^f5 ?* 
c?? aka? to mft* mreatia’t?--cai3 
*C* c«ft}5i I qftq fUlt* ®t5 s 

iftft? Ci?t6 ajft? (Gerard Mulder) 

?tia —to jf fcft? « «rtatc?e? mf aaea? 
a* ite?, at? if tea itate?? *t?a?t?*i 
f?1 ia$? I ff fal ml ails? ataf ?*l fcaa 
c«rtl5a i f atlB caf?i ?e?e* <#tf Pro- 
teios i* cm it? itC=T—Citi ft| C«tfc I 

3 *t? f fiirh® *tfta £?®tftf trttta fa 
fqfti (Gustus Von Leibig) aea f?e*a 
ca, c«rtiBa mfiB iinr iwt«f i $te?? atani 
atil TO «Rtfif TO1 I C*tfaf 


TO? iit* a?K, caaa—sf? it? itrtt- 
?tt^-4? wn^i cto?w irte«f? 
c?tl» '©^Sfti? (T?«1 m C-Sfrfs? ( TO? 
«rt? >w? '0ti ar^hr i?te<? ?t?i ) i 
it?t? c?e?? c?t& c«rtl3c?? <ro? f^i 
«ti iNai ?t? c*fll? ?e?j i cn^l? itew 
c^rtiSc?? «?iti TOtspr i c??5t^ to? 
c*iti> c^rtlBe?? iwi ?i ^5tcn? i%? 
itcii ?t^e?? itw TO TOi ?il 
▼?t^ C«ftt5Ci? it* i 

c<2tto? itii c«r% f?^tn itc? i me?? 
ne?J «r?t? ?e* m^art^l (Enzyme), ?r«T8 
isrtar ??c*r? c<srtl8e?? ^q?t? me?? vi 
i? i c?e?? ?t?t?i? ?en? near^ c«rti5ti? 
if*? ife?i ?t?i ??e?? *^?tl c?c?? 
i«i*e? £te?i ic? i^?t^ m?«> c«ttf5? 
me?? ?tC'® c?ei c??ci ?ii i?c^5 
i^?tl it?ti7 iC? i 

it* if« ?t?i *f?ei? citl5e?? itf??t? 
if? ?e?e? i ^t???t?e*i? cieai c?t? wet? 
citlBc?? fw fcic?trn*>i * *te?? ni?f* 
??e??—ft?c? hatftei?l ftftnr ?to? 
nc??*ri ie? ^eqc?? i ft??f5 m* *i5q c?, 
ml ft?c? cit? itiil i?l m?? 1 ® if? 
?? ft i ml ft?e? itcitiit* i?l if? 
?eq ft-5?| * 5 t???t?*l i?e? mi ?^? 
fine*? ?t? ten ?tc? i 

i?* cmrtiSei? fe*rt?ti itf ?, ftle^te*?, 
iftfc*? 'Q ?tle^te*? i mit*i i^tsr vt ?« 
iWar ift?t*l ^if?f% c??i ?t? I if?t?*l*: 
i*f?i ?tc?i cm fefti ft* ?te? itldft- 
e*?i ?? c«rtf5e?? ?e?j it*?J ?t? iff 
it? Cfti Cftifcf it«?l it? fif?ti i 

csrtk 5 !? c*n ftcitii i?i if* 
v $? ft* i aft* £?*tfte??i ci ii*?cff 





w sscssi <ift*HPto* scs wtarartsi 
cscs cs, <ssfe cfittiBc** wi stetcar* *ti* 
cm >«••• start* *rt cs^ stst; «tfK 
*s ^t*tf%*F 'ear* *«••• i to *f 
stsfs* c«t#r si* 'ears «rts >•• 
ss w*fK <ss csrtl6i <s$ c<2Tt(5s *ri* 
sis «rsj« «rfl^ii srtstslB s*c«r$ cstsn 
stc* csfsfsfscs* <asi5 'si* scs 
$s*n sscs i cnfsfafss si* 'esR 

«•* «Tt* SSJS1 *CS1 Ci« H 18 O 4 N s S; 
5CSS C^rtlScs* (Lactoglobulin) SCS 

sfo 4* $ssi ssi st*, ®t*cs sjtsts&l cstsn 
stcsi <e| cfiftfBcs* 'ststss sws as*«* 
Wt* SSSfll *C* C 1884 Haoxa 0 57 <> 
N 4 «8 Sf t I S*®*ft <4C*CS$ CStSM sts cs, 
4* sis s®*tf* sf3s 1 
s^stes ctftfBs si sscs scsssi ssst* 
sss ststsfscssi sscs c«rtfBs sics 
fsc*ts frttc* stw cstfc 'sic® csscs 

CSCSSI $ Si seal snfscsi SJtfsC® 
(Amino acid) if^s I CfiTtjifacS fifSCS 
STtft® SI St*-4S StStCSJ fsw SSI *S I 
etfapsts StS sttofafts (Hydrolysis) I 
CfiftfSs sss SJtfsesi SJttSC® *tf*«t®**, 
sss hastfscssi «Sf srtfsc®* sis *r*tol 
scs* 1 st*s tes sstscss states ^star 
S® 7 S SSS *cs nc<?cs, sts ss sss 
sjtficsi srtfsc®^ sis ertsi s®s 

*CSCII 

SSCRS sss SJtfsesi SFtft® Jtt^fscss 
(Glycine) stfssts SS >**• StCS I SStar 
sss scss sstsl ssissfss csss 1 ! sjtcstsl? 


(Henry Braconnt) I flfSlIifcSl fc*tl 
sittscss fsfsrfs ststesr fsft Star 
sss scss i star *tfsr cfittfecs* sst cscs 
ert* ^ sss sjtfscsi sitPr® stftsti 
ssi *c*c*i srrfscsi sjtft® sscs 
stsssts scs stfstes c4tl5s ssn stss 
fsis fss**r wtsi sssss *cwcs—*ss<n 

fs-Rt SSI 5SC® StCS I Stw *OT¥ 
sjtfscsi srtfscss sics^ ssseft ftfrfc 
fsis stes; csss—scss «rc®JsiB* sw$ 
'StCS COOH, stfft stssfss (Carboxyl) 
sts StCS NHg si NH I <ss Sts SJtfsesi 
e^s 1 «<si fifcwsl sfts-si* scs sw 
StCS I «cs ssi ss wt^fHFft* 1 wtqst- 
St&SS SCS StCS stotess Stll b 

fsf®s sis fsfss sssts esest fsf%s 
srtfscsi srtfscss ®st^ cstsn SSS *S I 
cs csts c^rttBscs *totfs1scss stftcsj 
SJtfsesi STt^fC® c®cs csscs^ > c«rtfBcss 
fsfsssi cstsn sss^ sssj fcstest 
Sts certds fscsss scs sts sis artsi 
sss sesrs 1 

cs* sics* scs sts srtsfssts e 
c«rtiBcss fifcstss’tssi scs*tstsstcs^ etsti 
ssi sss*csc*i ^swtfscssi fsssl ssts 
*cs stscs stess, firsts fs sfsstcs^ 
stsssc® sts sM ^tssts fs?4s if|cs 
cscscs 1 sfae sts* fsfs^si stcars 
stsjes cs* sscs stssaj cs^sfe ss«n 
sststes^ ssi *cs cs, ^sse s* ^iBstlB 
fss* stes, sts sscs stestssts ssi 
ssse sss ** fs 1 



ilwtforta wtwcrt* 


«Jt*Wa *t#lre 

**rft*fo *<n ft* *ta*. *tt*Rt* *rc=r 
foi t*, sr»^c*r* *rc ft wr Ml* 

spfftjtafiRi ^r*i«rc»i ar^c^Hft 
•tfiwrt <rrftc*?, ar?fts mii nfirct'ft *1 
mtft twtft i *ft «tmt* 

c?p( lift vrftn «ttt?z, vty 
foi ^tnft wzi \i m f%5t5 *fir® *rtfir^ 
to* faffttora wfcre 

frrafNfa foil wi«iHft*ft 

rat** *t<ffan c=h, 

to fo* n?wi w wtn fi-f? 

ftntl ntfcs ntarc i 

«rw* w w®f*i fenfttwi fcn* $6* 

TO i WMO TO* ^t*T, (*) t*t* »ThR 
(Chemistry)« (*) ^t9 «FNftrc (Biology) 1 

(>) C4t*11 (Turbidity) 

(*) &U * 

(«) **1 (Hardness) 

(8) qjtifjstforfo 
(0 ffri 
ft) 

(1) TO 
ft) TO1 
ft) 8R1 

(>•) *WK 
(Total solids) 

<») ft*W®1 (ph value) 


to* to* fe*r* TOt* TO fttf* to i wi 

wifi* ?*1 (Hard) *fc»r TOf<? c«fa *ta 
^5jffo TOfa *ltftr^ TOt* TO «T8jft* 
ar*^ c*fa *tfro to* *< »it»r *fcn 
*tft* <w to TO? cih ?fro 
¥t*fppr *< TO fo *ftc* i to vft 
fo% *rft* *i w*i <rftw frft$* *< TO 
fox Iwtf? i 

*" <4 1X1 TOM TO*f*TO *«RTftj 
fiTO to* sjjto* TO ft*1*i TO*tti* i 
TOtw* cto »wto to* c^ftr^n TO 
ftftt =n *tTO. «it*r*i «ftr*f*TO* *nm 
TO*t* C5&1 TOwft I TO* TO ftl*f 
***i fcfto.TOi fro TOffaTO* cron 


^i— 

=>. jsix «rft »• «w «W to ctwt i 
= •*» wW „ 

=»>••■• ^5t<f u 

-«*’• «f1f ii 

= o wtn „ 

-•■•« ^stn n 

->3-. T5tn „ 

->«•. «t*r »> 

Sis*’* 'SH „ 

■«••■• i*»* '«ft 

»v« i 


ii 






wnfinw to TUtw^: cnt*n ww wi-to 
faroftw. c»fa, *wi, to nVtf 
*fawrwfw to *r«Wi *wi «rcwtTO i to 
« rtnf^ fa to sr wf* ¥fwtww, stwtw. 

fc*tW fa fatfw tfwtTOI CW—nfaRtW 
wfacwfaWt* (Laundry) W1 %5ts*r fawfas 
wnwtw to tow «rtwtTO ww, to TO* 
to n€Y^n *fwwi fcnfwfrw* fanr mi wwwtw i 
tow '®*i wtwtw fcnw fatfw to, <stwtw 
»iw tow ^ftnw wtw ar*i *wi ’rftpw 
w i tow wwm «w vf%n wtfro* 

CW,%WtCT TO^PfW TO CWfa wfa 

itw i ’rNtwnw ^fa wire «• ^ « »• 
^tfcw toj tow «tn wtfacww Tf% 
ntwwt*wtw fcnw fa'iw to i <w 
wfwr® nttww c^, w?ift*iw tow *N ^rffsTTh* 
fa TOtTO ntwf wfa tojww to 
totro fawfa® wjwwtw to wjwwtw ?fwww 
wfawi faw *wi ww, to *iw«* w^tnw 
TOW ^t*T «FtfawtW TOtTO «TtW i wfa 
ntnwtw wtfk« nww TOW TO 1 WtWW, 
^stwi wfal* TOW Btn SftfawtW TOtWR 

ntw i tow ^stc*fw fenw «r(*Htw 
fa *rfwwti www wfcw, «tn ft#w 

*fatTO i 

nfatwtw fa*is ^Hwtwww wtfro <p 
%w tow to wrffare ntfwwwi wfa 
W 1 WtW TO W*W TOfa ¥fwwl » 1 *W 
nftww, wfafawfafa® fawwfiJ •wwi wtwwi 
TOwtw w*i^n $fa wfas >•• ^ n^tw 
wfai to Tfwfa wtiw wtfwf *n? TOwfai 
tow > w*r® s farft TOTO*fc cw^l 
wfa f fa* TOwi fare TO *wi 
**WtWl $ft W*W >•• fjfoto cw*& 

•MfaTO TO «rfa >•• *?* *K«$ TOT 


TOwra > frot ftcwwwt** cw^- w*w i 
fan toI fafawi crewi wl*f i 
w»w TOWtw <w«ifatw wt^wTO TOWtm 
M ftnwffal w wfa ffa w&<* 
«• • ^ n'wtw <**15 w»i^*r mflwttww i ^twi. 
wtw TOr^tw w«^cww tow TOwtu 
(tn+^+^-j. fa^ Ttnwwfa^ w^cb 
( n + 8+*)-;M faflt wwcwwwfa^ wtcwi 
ftwwfe -wwi wtfaw ^tnwtwww wi wtfaw« 
^t*rfa tow ^tnwtan <4*15 wtwn 
? ftw ntftcww i 

to fawcww wjfaro cf«n wfare *ftn 
^TOwi,wnwfaft wi wtwtfl <4*rfatwi 
cmtTw <4^ fawrww wrfrow ww, vtwi cwwtww 
fstfy* tou «rc*w fawwn i cnt 
to cror ^tnwtwwnw »rtwtwj c^rwwi *w 
^ntw wfa i 

wt^cstcww * TOT « > TOT Sffatrow 
wtwtwfa^ fasc*i to «rro wwi w«^cww 
TOW WWwfa¥ Rm*i wfwcw c?wi wfacw 
cw, §wtc« TO* fafaw w^ctw arflfB 
wi»rtwfawf n?K wfwwtcw i ^wtw *wtwi wfw 
fagl To. #w TO wtfrw W^CB c^fawtw 
fwfaw ^WC4W WWJ fan wt^wtw »T4W fafaw 
wtwt^fa^ nwtrtw nv"ic4 ntfawi c*fa to 
wtwtwfa^ nwW ar^t^B *fawi *iw i 
wt^i crow TO^cnw to cw^w bm 
toi wlwi wtw i ntwfa^rw BFwrrrr fastn 

TOW CW Wfa fafafc ^fawtcww, WWI— 

>•• >• to 'stcwr—®twi ^wwwi 

^fac® cwc*i ntwtnw crow cw^tw «tn to- 
wtfro wtfwrw wtcwi nfattww 
n<brfa^ TOWtw *rw r i ^ wtw wwprwi *wi 
>PSW TO I ^FWl TOW WWW (Soft) TO 

nfm twi ^ wmfaj wjtntw wfawi 



>58* wftuftwt* [ rt, 4 to# 


TOW nc* # wv\ to to i *w 
TO ^t*ft% «tetTO to*, c*TO* TOtTO* 
**i«fto to «rw nftt® *ftc®t #*, 
*t*tr® TOfTO TO ^fa *1 ** i fci ft?i 
.wi **i toto *fro to TOtTO* wr 
(Chemical deposit) *ffan TO* TO® 
c*ar **rfon fro « *TOto TOt*^* 
*fiti «w =n *fro 5?»ijs ap^fT ** #i 
ntt* i mt* *T®jfa* to ®f*i 
^ *fTO **! TO %S Wff! 

TO 3*TO ^®* =f»l TOftc® #3 I 

*tvn cro* TO*M **ifE*fw to wt- 
fs c*ik** nftarrt TO* #ta m 
am^Wl TOfa (Platform) TO #1 wtl I 
*tn® ftfiwe TOlTOps sssa #nft 
>Q TO #fa (TOc** (Washing Basin) 

TO «m tw ntfai TO i to «t®jfa* 
arf^® c*ffc 'ttftw w»i fascia *c*t 
CTOtt& #1 TOc* <W **1 TO?* 5 * ftTO 
cTO ^c® ntts 1’T^sr TO 4 ! fan TOafa 
TOTOTO **TOt ftTO to? r =jrm TO 
ftftfc TOatt** i TOtc® oral TOc* ca, 
to TO araVf® A*a TOTO (mtfar 
**)•'» toto *a fffts >» «w TO* TO*, 
®t*c* w* ftTO, sTO^ aiTOics#* 
m i cpftf ^ *ftTO to* a*a 

*r*f®TOfi TOtaaraiTO* TOtcar jj* 
*ftTO $TO^ #®c* *TOn*i m * *a 
wrtaji 

TOtcta cTO* TOTOH **kto ** 


*ai $ai TO* * «Ww arfkj* c»iks* 
TOTO cTO TO* TOnri ** TO *TO * ar$t- 
$® c»fa wi TOTO*i*ai #n fci 
fa* <®*tfTO **» TO **1 * 

*fa*nrtc«f* nflrcti c*ft *ft*. ftFi cm 
cto ^jniti far vrfati ^ 

*fl ifa ^nti i 

to aTt^ti^tr*, wftic* ^ *tcn 
m toi *rtr* i «tto: *fs[^?r *f®- 

*t?T* **ftt*tj *«I1—^t^FCW, TOfl* ^ 
* ft^hrR ^5^3 #5*in* =nr w 
w—fasrtft,* totfti *t«r *r*i 
^f?5C® too ^ftr—TO 
*ft5*t?r* c*t*r iPNtt *tc* =n i 
TO Wf to TOfros *ftTOv 
>i*N t5 f tt«n Thr. to® 

TOf #* m C^, wq ’TN *ftc*l C*fsr 
m 1 *ftw frsn i c*ft w «fc®i* to^ 
w nfltTOtor w TOtw n^kfi **i i 
*9t *ftfa *ftn arPWi to c?^i w ct, 
arc^! ‘ft-cTOtl’ (B. Coli) *t^!r *f^*t?r* 
^ti *tcw f* =n i 4| Tow * 
^^«?*sr cnc^r *iwj #>* toIw 
^wr« ^tfai to ** i m 
*t*i®?ftc*rin ^ftm g r, qft to 

^,«fftttL?rtc* to Mftw* tori 
*f**tsJ* ^Pftt^ FftftRrt TOt**1 «ft I 
w nt=r *ai 

feft® =nr, TO OFtftFra ft« 
c^® *?i *n w i 



nitfite pw ® Fincn ^ 


: .*3* ft* cix* ?lx3 i)x3 

*f<l3) 3«ft ®33 *3*t3 c«ft*tx3i, c*ft 
*ft* *3*t*x33 c*ft® 3t3fttft* If®*tx33 
3t*T C3X3 ft I ®t333 ®3»I C3X**1&X3 
fe*3X13 333l 3*433 ®3X33 $3X33 *3 

ftf*3Xl3 3FOT ®t3 3tftX3 *$3 3X31 I 
<3$ *$3 *133 3*lX& ®33 *3*t3 
®33® 1>333 *3X51 3tx* 3tx* Prt *fa 
*X3 ci3i ftx3x* *ri>3; $w st*f* ®tx3 
•ffWhl *®T*3* ®33 33ttf $3X3 <3X3X5 I 
333®) 3*tX3 C*ft $** ®33 33ft® ®13 
3f*® ®t3 • itftx3 ftr%® 3 x 31 i <3$ 
®tC3 ftf3t*X33 *31 5X31 433 I 

®33 *3*1 C3x* ft3*t®3X33 apft* * 
333t53tft* c*ft® 3t*i 3t®3i 3t3 
311 ®ftt*1 ®f3 * 5fX33 3ftl$X33 
3 Tt*ft*3 <333 C*t3« 3*ft C3X3 511, 31 
C3x* ft:3ftr*®tX3 *3»i cix* *ftx3 
3f3t*3X*T3 3*4*t3 csh * Sftftft* 
*t3l*ft $33t$3 *31 3*3 ft* 3tX3l 
W * *$3 3TfX<3 *3*t*3 33#ft C®)® 
« 3t3t3ft* ft33®ftl 3*3X# 3X33*1131X3 
*ft1 33)*1-ft3)*t3 3ftfX3T 31 4ft1 C3X5— 
63% aft ftX3 3ft 3^3 3$X33 |f*|f3 
33X* <3*fa *®J® W*$ 3t3l1 *31 3X3, 
ft* 3$3-®X*3 3®)X3 4X33 *31 3*3 
33 311 ®f3 |3 *f3«|3X3 C3&1 3X3 53, 
*11X31 <3$ C3, 3X33*ft3tX33 *3? 3f3X3X3 
?ft% 3* $3ftft—*«fft 3f33t1 

* *Ffa *t*3ft* C^® * 3t3t3ft* 

*3*f3 ft* XIX* *ftffo 33** |X® 3tX3>- 


<$33C*t3® 33)*%3 3t34) 3t®3l 3*3 
331 ®ft <3*|lX3tX333 (Extrapolation) 
3*f®3 3fttX3T, C333—33)*t3tX3 C3 *3*1 
*$ 3*3 33, C3$*3 *3*t3 33tX<3 C*ft® 
C®)® 31 3t3t3ft* 3X^3 3tX33 3fiwGf 
f* ®TX3 |3, ®1 ft*31 *31 3t3—ft* 
C®3ft ®tX3 ^ftlft *tft*tX33 *3*1 
33C* *3*$1 3t3ll *X3 C*ft *3*tC® 
3X33*331X33 33*1*133 *3t*3 <3^§tX3fX3k 
*C3 C3ftftfB ®33*t3 ®33 C3X* *ftt3 
*33f*X33 ft3X3 3,ftf* *tX3t*3t® *31 
3*31 33)*ft3*®tX3 ®X*3 *t3® 3^|t3 
*54X33 *31 **3* 3*3 |3 ft I ®X3 3X3 
33 4^tX3TX3l3 3*f® ®ft3JX®® 
*3f3|ft I 

*fft3ft *1^3 ft3l*3 f** <333® 3t3J 
*3*t3 C*tht3 ft I 43ft®t f®3l5 4t*f®* 
*t3X3 ft3t*X3 *ftf® ®t*3 33X* I 

*jft3>^xi ®ft « *t®J*f[3 3tX*f3 
*3tX3J3 *X3 ft J lt*X3 glf®3 (Fault) 

*X® 3tX3, ft®ft®S **|ft* 31 ft** 
31*51X33 *X* ft J lt*X3 3X* I <3^ 
^fX*3 *X3 3| C*X3ft ft3t*3*ft 3^3®fX3 
ft** |7, *<ft C*ft C*ft® C*X* 4|fft 
*X33 3*^5 C331 313 *X3*1*® 33^3 ftl3t*3 
~31 3t3t33®J |3 31 I <f®ft®: *3 J«>3tX®3 
4XW 3*3)3 1t3)3 3f33^3 3xfrl <33 *X3 
*tX33tX3 ft(3t3 3f3 « 4?ftx® 

3f33^3 3*1 *31 3t3 I 

• $** ft3j? *13X1 *®ft®:^ *t3ft 5t3 J 
® ®t*f)3 *t3ft 3f33ft® |3 <33^ 



*8* at* « fort* t 


toll *ltft*ItfaTl TOT fcwOTJl 

*11 *1» *fr &TOTJT TOT OT Thft* 5t*r « 

®tOT* fcw p, ®tr® ot iftarsfti ttiot 
ftrntis *tft®, ot^ <rfjj*'9f»!? fentrftn® 
*r i fc*rt*rft*r®* *rs, iiil nft- 
T^TTTOTfr*ft® lftOTl*TTfan® ft^ftf 
« nftT&i'Q Ttft® ^r i T^wsn 

ot ftrqtlS *rffc® *t, wot$ i>nt®ft® 
fti*11 TOT I dft Ti*rfaOTT «ff«{3 ajifTT 
«rfriti Ttri fai ftrrti *tot sjfaOT 
tItt i ot^ OTtnr «mt fcirat&OTi ftfei fcnti 
*ttn 

«m®! *ft1 TTTtl, Ff*T « ®tOTT 
•fftl^OTl TOT ftfTl « ftWtWJT <Tft:*T 
*t*f®, ftsrtT « fenWin® ft ft nfiitfi 
l^ll JfSTI ^t«5 effaftT *fftT^OTT 
WC$ fc$® ®tOTT TOT ®t*fTt*1 ift ftMlffa 
ifaTtWl &OT*' H, ®tTOT *f*« ftf*1 
•fftrft® *«n?tr to to ®t*r ftititi 
tot t$t Tfti*i ^ m i jsntTni 
ftOTft® T^Tft Tft* OTOT T$T 
<rft*|i> ®ti twt? toti cto? 

fentTft®fal «J»lfotOTT TOT TfT *rftftf®OT> 
<tft* ^1 I 4| TT TTT& *ftt*T 
thotI i«nt®ft® fthtfB i 

ftftl ftlTtTW *tOTfTT TTOTT TOT 
fcf® Ffn * ®lrm ’sfaT® nfiTfo ctu 
Ttl, Ttl TOT Ttlfl Tftfft® 4Tf5 stfft 
* <*tOTTl3, OT*f 'BJTT 

TO* W I '*?*TOT1 fe* fel TfatOT 
ftfel ift* ’ift® *ltl fc*tOTt% *tflOT"t 
toft TTTT Wl 4T <$t| 5 ftOTT ftOTT 
ift* n^8 w I OT^ <rft*t»fal TtT *OT1— 
Metamorphic grade index mineral, 

*<fc <rft*lN fcnftftt frfH Ftn * 


«ft*ri *ffT*ft*rT i frf®w 5tn « ^stc*r 
TfSfOTT *ffiratfOT* fe*rr fr#? tw 
f*rt*OT* 4Ti5^T TT1 ^ITOTI 
CTTT C3FtT^ (H 4 Mg 8 Si s 0 9 ) WHS— 

CT C<ITOT CylT^fe TtTT Tft* 

^nCTt% 5 t*r 'Q s®tOT*fe«T mfk*\ I <*fc 
C<STC®T st*f 'S TTI fr^T ^ST 
c$i* *cnrtf^ cr^i stn 'a ^stcn 
TtorlWfc [H, K (Mg, Fe) # A1 (Si0 4 ) 8 - 
Tft»I 1 ^ ] CTTI TtT I «fl$ C^TUST TTT 
C$* I <fl*ns *tOT ’ThlOTI? 
[ (Ca, Mg, Fe, Mn), (Al, Fe, Cr, Ti) 9 
Si0 4 )j ] 'Q TJtTtTt^ [ A! a Si0 8 ] <*W 
f>rf»lMTt^ [ Alj SiO a ] C$* I 
f*I *«tT 

TtTOT ^*ftCT C<sns fTT'tT*l *1T TTI 

wrc® c<sr® frc^fT 

T^Ttr TtCT ; CTOT TT I 

<4$ fifJTOT 4 t|3 «W TOT 

*ttpr, T5i ^oti *1 cr, stn « ®tn 

to TOT fnOT TTT >rWF1 *TTfa 

fento ^W5fr 'Q ®t*f fri^hT 

Sffraf^fpi fTTPtn * frttHT TfTOT 

nfTTf®® fr? CTtT CTtT CTOT 
CJfTI TtT ®tCT OTI W 

T*ltTT (Retrograde metamorphism) I 
®OT |®tf^CTTl $$ ’RtTOT 

4TJTS TTl® ntOTT ft I 4t ft TOT «tjf 
?tOTT*n 5BKT, ftT^ ®ftft® <HT^1 T^8T 
ft"6T^ *ft«Tj TtOT I 

*^5*fai TOT ftOTtC^OT (Thin section 
OT&1 Tt* •*••« ft. ft. «JjF) TftntSOT^, 
CTftftl? « TtOTtfeft^ *ft*ll TtT, ®t^OT 
CTtTI TtOT OT, ftWtl# ’TtTOT^ C*® 
C1OT ^ Tit TOT I OT *t* OTOT >3f 





n<«{?K c»r Tl^lS irrofc 

cto* 

TOcifc cto? to fcw®* cto^ 

9f1nt=f^ if t»i TOto efts <rft* i fa* cans 
TOiTOra to to TOcicta fcTOtW 
TOto'to «prti i 


*5rw TOft* ^rt^li TOcn it*i 

<fWr*r® f*i 

Ca ++ -nf)1 TOfaf UtTO'— 1’06A 
Mn ++ — „ „ „ ~0'91A 

Fc ++ — ,. >* » —0‘83A 

Mg ++ —„ >i <> —076A 



C FeO + Mfto) % 

WfR 


sN * to ifa to to cro TO, 

Ca ++ * Mn++ TOCI* ‘ e tf% 5 Tf*l 
* to ^fPT, Fe++ * Mg ++ TOlI TO *p1 
TO I «H TOt&ftltCW (La Chatelicr’s) 
itTOfa* TOMW (Principle of chemical 
equilibrium) TO* TO*T TOClfo 

TOfi* TOw iff TO i TO to ci 

TOwi utTO (A, TOi flw fit* 


ClTOl 1A =» 10" 8 Cm. 

**re: i<s$ fore* CTO TOii TO, 

CaO « MnO-<fll cTO nftTO TO « TO 
TOto' FeO « MgCHw fltftTOTO 
TO? I (i*K #3j ;$1J) I 

yw\\ TOcictor TOTOft* frozen 

*fl fllfc FeO « MgO «w CaO « MnO- 



** •rfNH cm* w wfsraw *rt$taj iwifwftom « TOR 

c-n« f*m w** w i to®* fliUTO car® fM* **i <rtc® *tfti 

W«^cTOFtCTt*1*tItt l C«0+ ftaftror (Thin lection o! rock) 
MnO * FeO+MgO- 4 * *j*ltTO car® irfrraftw fc*rftf® c«ftf® cat® 

fttfa* »TW1 %tn ?H$t* ffl m 5WI 
C^C® *ftc* I f*®fa ftr® (CaO 4* MnO)/ Ff*f ve vgft’W apfw ^5!?tft 

(FeO+MgO)—«a***nft®*W finm car® fpn—Cfrttt* car®, ®|W1 

«rt5®^a c«w to *n toui *tcst*t** car®, ®t3*ni wtTO ntac^, 
4 * c*Kfw -*i§* c«r«n *tw c’r, <r®* ®jftftt** « >rtftw car® *c»ii fiftowt** 


r\ 



V <gn«rjW on^psif 

w fta 

fora* care® qt*. ®®* «rt"rf*¥ car® i 

«rht®ir to i , toK <4<rftsT crorct® ai|®tw fror ®tn * «tpnr Tf^hr 
ntmeta **tif*f cto* s*ttTO* <rf%^c=ni ^raffa fatn car® ftrtu <rf*®- 

car®f*mwi 'sfte* n\ ntroefa qfrhrf** fc*tt*rtro 

ftfrosrt** v ®jttftt** care®? sro ?mt? to cqt fc ftf te ftq ^r c^Ntt 
TO® TO® ®tw i rotta® ’ttswiJa cro TO ® ®tc*n ^ ®i vii Thu 



■ wrc 


*rts* tsjajsr 4* »ff^lsi >r»x^t?r *fir 
cwt^r fiwfa « 

cror «rc=r* wi*(f ^fir*i «sw«i i 
«ftoqfafa jiK artfiRr tffoTO 4 *k 
qfrrt* fi* c*tve on ^j ^RffaW i 
»«i *Hct *tfiro «wr "'jfcfir* qft*tn 
^tf»tl i w 4? to *fm >«► 
*TtPB silT’T 

fif*rfa-fiwfa « ^WT *$ ¥flW1 I 

c*r to vh sreitefii «iw* *rftn 
4$ TOF&Sfif T$ c^ TOTO 
*twi to wfe, *rffirc W3Ffet»ft 

*itw fir i *tfinn to 4^tS j$v& 

TOftt C«W1 I HPIPF «WM c*W, 

"$fiw ^mtn to ^tcn c*t*^ stfinn 
qfiw c^rw? *rt*itc* «rfa*%>! i 
3tfiw jpprffaF fcfan wtrot* 

cB^hr 3j«f wti 4{f wt*i c*r*i cv, TO* 
nfo cto’Ufw ^tfanfir ft* c*tz? 
¥^¥t»fii toW fatvn to* to 
TO fir i 

TO forfa* fir* «tf ^TOzl* 
TW ^ fcwTO’tTI fJRftiB to 
TOttf iwl TOOT 

f fiR fc*MTO TO TO* *ft$tF5 TO 

*m*i ‘csrtrafc TOtfP ^ *nrofii* 
tnftai c* * *rc TOtTOFtsto TOtTOr 
•frttCTi *nfH TO* ’r^ir^ firaTO 
fi'fin TO tnw i 

>»*> TOw c*j TO TOrfir cnTO* 


*TON *rf*#*t* na jjwti sstfiro 
*rft?hi to arc % tori ssrctrc 
atari **t* *rc ca *rfcrc*r toWf* w— 
TOtfir to astatrc at*c« *a, to* 
*r<« si fiwta wTO ft»s i TO***rc* 
TO^T it?tt arctfo *rfTOJ aStTO" 
atarc TO atTO caata rcW*is 4$ 
wffci atsta* **tTO-TOt* 
TOtfiv « ^rfirnf^ wrtroi i 

^tw cmz^ *ffirwi f^{5 
•i^tCT i gw n<tn f?tw 'c«rtwfr 
aft#l5V it^?*ltPnr«wtfH 

m% fiFst^ *rttcB csffiifi *tftfn^i, ^ofK 
^’®fjr c«w <w 

*rftw c«rtc^ ^jtrrntr^i, w(\% 

f^=r^JT C«f3*t i 

^prftw ^fiFM-^Wr tow wHtTO 

fi?«(^ f|*r i ^nt3 45 & 5T$* ^5}^ 

«ffir vwW W, ^Stfl 

jr^t^tnc? wwtww ^tf 

c*iz? *rtaj *ftF *itl?r ^ ^3^*1 *nfri i 
?}^tft ^tvtn ^rfiaF*itf 5rl^ ct 
TO, ’Thr w ^*ftw «ftr 

£f5|t«| ftzw i ^*rw ^ ^t3 

wfis««i c^«f «Ft=n 
ciffi C5f, ^rWerri *ffift» «rtTO 
>.. iit^ ^ cw« cH wtfjt, wWwi 
Btvf * wto ^ ntif i 
c«rfilfir ’ffiryjji jjffiF^ 

iftrotl fir% *rftfl ^ 



mv ** 

®tolFt® $ 4t®to »Wf TOI ®*tVt®- 
5t®t®1 ®fOS ^V'S: $’ ®*tVtC® V* 

®ton v®c®s ®tc®®, ®rt® ®j®^i v®i 4®* 
®*tvtcf f^«TC5ni cvh® 4tftvf® v®l i 
w tofat® w® ®®t®t® *m, 
CTO feic® cw *®, or? tow 
®to®t® ®® fif-rti ®®t 5 rt®e® ®r®wi vc® 
f; nr® ®<rc to®?^ wttor® cto ® fc®®. 
feci tt?tc®®, <s®® $ta «rt® or*® 
*c®fvr—to fvffr wfa c^t«r vc®to® 1 
vc®v ftf®i> ®c® fof® "toto wt® to 
«rtc»R 1 *fa*® ®*r® w®c® ®tv®t® ®® 
osrf*if®® ®*tvt®5t®tor® ®c®j fv «rf^ftol 
*®. orfei c?<n 4*fci fecw to 1 

*r*tvtc® toi® «rw ®®i ®t®, tow® 
*t*tvtn®t®c®tc® fetoqtf w®c® c«tto 
4ftoi ®cvcfe® ®c«r fifto ®®t® cvto 
®*tvt®5t®\®i W8jt*r v®t®® 1 «rtc®f®vt® 
v*rci , l® vS\i ®to «rctc®tc®tc®tc® to 
wim «r?fa *c® 4®aj«cr to 1 
fell's® stfeK ®cvcfe® «rc®t*® *c® to 
toiw to 1 ®^*itc® or ®rffct< ®cvfe 

®J®*t®V®1 fW, 'SI it W ®tfe«'«TO® 
*R> ®t?l vfe VI® I fe*'$'$®'3tfet< 4® *?t5 
«® c®*^ ®tvi vfe V®C® I 

ssrttotc® tote® «ntc®tc®t®t® vt* 
v®c®, *t® 4vfo oitof 4®tc® 
ore®i of® 1 

vtftc®tc®i ®®tvtn®t®fe fere ®»tto® 
®t®t® ®t®ton ®to 1 **jTc®tc®tos ®tvc®* 
tor® q*tvt®®t®t 1 *utc®tc®i« *tfetc<® 
’Tfato fewsi ^ 4®^ 'ear® «»• w 
®to 1 fewtn ®® ’jfito vcv? ’®<®c® 
to «m ®to® ®cvfcfe to* *c® ®tc® 1 
>* ®v nto *TO® re ®t?i or®1® to- 


w* [ »n *1, TOt 

’MtfWhr nftc** ®cvfe|S re t v Hv NBcv 
^fWhr to® toe to to to ®c? ®t® 1 
^hr ®to® ®rvfrf8 ® »rv ®t^ra®*ftfi 
f®c® ^rfctoitrv *rfV®t® vrv ^t®® vr® 1 
^st®®® ®tvci»® ^fa® ®? *® 1 

's®tvf5f's “®tfv\ w®or <flor 
®®t^t®®t®lB wiRf^ ®® 4®^ ^®^®s 

rp®to® ®:®^f5 ^rt®t® st^®® 1 
<A$®t® 'VJti^tot® 5artto® ®t®i 1 

^«ftt® ?^® ®CV^f 3 f®f«f® ®® I 
vutctoi f^®i5 toe® fro:—or®t®f®> 
fjrrt'i^te®® to® <w ^r®^®® 
tot® 1 «nte®tt*ri ®v® to® f®ev <flto 
c®c^ ®ttf f c®®t®f^ f®'ste®® ®ev^i5eN5 ^<r® 
'vto^ort® ve® f®v ®^tv c?t^®tcfei 
®°c®t®® v®i ®® 1 ®rvfelB® ®f« ^5®® vf®r® 
orwn *®, ®tc's <ii{8 Ste®® vv®c® vtfto 
vrs ®te® 1 

®®tV'Hst®’te®® ®e®j ^’ar® f®e®-r ®t® 
f®^® 'sit® vc® 4vfS ^?cv® ®®i to 
®t®t«f? f®c® ' B r^'s®*i f®vtc® «rfc® 1 
vf®'s®c®® sfcsr f®fwi ®t®l 3 ^®® -eutctoii 
c®cv f®to t?c® ®t® <vc® ®t®c'$ ®tcv 1 
®tc®® ®ttptw ^c®c®® vs vtcv ^rtos 
®tcv, ^ 4® ®f$ jt® v®®t® TO 
<v®t®^ mzb ^f®®^c®t® v®rs ®tcv 1 
'st®®® «t® ®t® ®f^os to ®tc® 1 
®vtvt 55 t® e, l®i 's®® ®^tvt®®t® orev c®to 
vrtr® 1 

VtWC®®TO ®®tvt®?t®*t®? to 4C® 
4 ®^®® tot®l?cv Ft®, vc® 1 ^tor® 's®® 
®VT ^toWt® Vf? f®'3t®'®^l® vtcv ®to 1 
«®=re ?^hr ®®tvt®st®tcv to vv- 
®c® ®c®c*i evto® SRlVtC® 

^ftto evtot® ®t^tc®r toi f^c^ i Ttc®® 



$*r, 


ftwtw ftftw *i wn *rew-nei fro 4 ot 

$tC1* 1*fa »jw fifty® f* | 

witoi fit’ll? w$:n* <jjnttf fifw* ** 
4i< itft ^**t* wi ww cm it* i 
<i*t*fo fiwtifSe* w 5tt**1 ** «w wi 
tfaityit v i Hi*iwot «rein* 
wi c**tif* fiwtofcc* f%fsr*r m 
cwn v i ifcfafo* fic# itei* fiwrtfe 


fte* fte* wti*wi «fm ¥*w «rfew i di 
•rftcw fiwfc irtitwcfc* *it*teir ot tftihk 
■14 TOM 

it*ei* i*t*t"Mi5*i 3?w: ^tftfti *t*i 
wt* v i 4 ^ iiWMWti n 
5Wtf**t* 1*—4* WOT *CWC&* lfo» ft*tw|- 
flW, *Prt<-fl«tl W %tl WtH mfww 
^far w*tw ^1J fciitfite *ci i 


«tr?l? jfa iwrtMwra wh 


»TTOW Wtt* %11 Wfefcfr ltd It* 
•ffin, wt* itfiti iti «t*^f* fft mm- 
nt*i 4cie*r ffi mm « fiwts cro* 
4$ muffle** w «ntw* itfr *** *jf 
*w*t* I 5 ® it$ itt*r TOr *t*w •nt^V 
nt*w TO v i »•« ntw fes* f**te** 
til wtci it* tootwi mm-*^ fin 
»rtitw*tei 4$ itwHton *t«r ** ** i 
'Brtsf $$ H*ew* imn wtsti milffl* i 
fin* c$& *fi iniii sfoltci* m 4* 
*»111 TO 5OT I 4$ Wfoktlt TOW ?fl 

mut* fafe itm me* hot *ci 
n i - wSfw ?fi* §**ot wt* w*ffifiw 
WlftCI* wcw ci iit«f$ # citi to* 
nte*i *t*4* it# «r*tOT* h*ot* fen* 
^* ml ot wRue** **< *ot* fm 
wan* *e* i 

weien *fi-fe*iei* feewe* 
wfrn ifctnr cm *fiffe* men 
ft? f#ti *tm* *ntf*n mi i **►> 
$tn? 4$ *ntf*n firtei* csfct* 4*fB 
*tw*t* ?fi ft'Bt’t citu *ii ^ csfcta 
too! 1*i «twh *fi miitit* i4oti 
* 5ii i fwtOTi im* fi* c*ilf ffi iti* 


^i* itf^i itii-c^fte** iftw^ti «t*^t* 
ffi miitit* *tf*r« v i <ifi$ «t*w* 
<wi ?fi mm m i 
iti^wi itw* i* ^ miitntn* 
mint* *t*F«rt 'q fowtf# *i4* i^ji 
i*«ji cic'? cm i «ww mm- 
itc** 4t5l8 fiwhr f*«i, 4ii «itOT c^c*t<51 
4^ c^sc*t{5 fi'stcn «tt* i • • or fiwtif 
ftwtxi* f*f«* ci^ft* iisi fin mm 
*f*t*1l Sgt*t?1 f*f«* w* *%f1 « 
«rt**M*i i"i# mnt* wc* cmr* fit®* 
«im 4| mm «rf«itci* mils femart 
*tfi^ *ne* i 

i^fi* i*«ti « *f*ffv$ ^iwt^f* 
nft^5 4^ miitntn mnt* cm 
*f*ii He*, cw *f*ii 4emr* w c*titi 

ci^ i 4* -jnrtit* H*w* wk t fi •TOit* i 
4itei hi vf «rtc* i *** 

n i* *i* *rtwn it*, cii»fi* iw 
«rt* 4* *t«ft* i "i^ mci* m^fiw 
i^iti^fif it*t* nf**^i ifetit* we* 
cm 4itei itii itetfi *e*e*, wifi 
c*f®«-HtOTtef»ten* ititeu fcfon* 
T=ir# mitt* wttfi* i7**ti wfe* i ■ 



»8br 

4^ ftwsn ** stratm* owt 

SSS1 flB rattSI VU rafts « Starts 
WtW» Stats s^sts s<3ta I ^«fs fsor 
fef«c¥w cm 'Q wt* fan srssi l^tstss 
stsm scsi ^B 'e saitt?* isst 
sfst* fass %i wtrrti^l rates i 
rafc flfo&tCSil fs«rS ^WTH^I stat« 
fata* ?f?r 3f«&fs, f-wtair, staj 
fft f*H5t*T <sw, SSOFSt* St^WIS, C^t^ 
?t&CW, WtSW-Stf*S a * r tf%’Tf% SStStfi^l 
fsss, stlse^a *t* « yft 
fsopft svtf* ssestfStats =rr=n swa 
«r« arsi wsi softs i 4^ s* ^tsc*! 
'StS 3 ®*!* ’ftSSItStS ftrw ra®^*I cali 

SissiKwar sw fctfcs i 

am sw «r ftsjta fswt 3 ^ 
wastes raat% fsstw $fs-fswtora fstas 
ffH *ta ■StSCSS I »$StlS rajfaStB 
St*Sta * $f* *|ft SltfaWS $Stfa® 
scss *<*11 fcwn wsi csos *ftw i rat ss 
ra^ct « ‘♦tfri «rs’ stcs srtai 
fait 3 ? 'e wrafsw cstots cfw t- c«f. sttst* 
ras* cstatstatss caflrfswM ra cs**fa 
fasten* c^*caj 1.sjtirecw csvjra« IB. f%. 
jpjtBtt** «mt^ f%c»r^ fersr^rc^t’tJ i *fa- 
*st*ts* craw c«f. sfafc. csstt** sjtfo'Q 
s* i cs cwtorat|* *tr« rat* «t*re* 
ftfs-Piw fast* rafc stscs. wi IB. ras* 
resBsss Sets* stss i ratfwfan mtw 
stora *twjth'^w stfst* jpra mw- 
fnwi*'forces* n* ss®? s* i raesen *sg"stes 
Stfarta ratos* St#- sseee* c*# s* 
our rat rates* st#* arrass ?fa st*- 
sstste** raws* fosrcestsr ?fser* 
nfast** i 


t >n *t, ^ rawi 

rat*#* ?fa ifwwWtn* sesst!* 
.Srfsrafowsi »«» nten faste** ststsrw 
n* «** »rtOT «rpwit»rrtlB s rai- 
arfilCT WW VM oil W cw 
‘fl’ftOT ^ ^Tra 

^Ft«r 5t*ics i mi feorawWj ®it^f m- 
f*r. ^ i «<sr. f*r. i fn. «r« •—^ 
«ra s* *i*i 

?? 4«pi -t^ oi'W-«if^CTM¥ i ^t5*ra 
oifirc^tfl w «w **ora «ra 
^orci i 

c^frrfr, ^t®rai « cro ^ife 
fe«f«rntni i aw ¥ti»ra 

wi <w ^tvtw ^«» 9 rt^ ; ra «ii^ «ra:«ra 
«ft *RR TOU I 

*m «n» ^nt?ora ^rhtw 
^ ww ^oitf i *n?wopn 
*\m ^li Kmi i c^rtw 

srffios 

C'4C^ >8 Jl*| c^tc^ ^ti 

few* ^ i« C8H¥ a« si I 

Ww mi vtin <ws nrs 
st8fsi Sstss ^1 swi *$ *[ii 
4wow c«iB stirati ^*Rfw "wwi 5 ## 
m c^ « *i^i *• 
sstfr* *it«si srt i «s^rt stvn 
OrW-«rf«WtS^ 41\ HfS 
^ntss ’m k*\ i *ft«tcss qj^rtsi csw 
^fs 34 ) srtsws c^FtrsstJs *rtw wi stcs 
<s$ srarats ®ts ss i 

/ 

st^cJis ^nst< stvrwra >rw sor 
s^s <r9«rt®« ^nt??f -#n sointi 
'$&$ SOTI CSHstS StS—StS 4^5 c«A 
ci, onsn ^ts raw orts orw «rw 
si i <*fe sts csw raf^ ■ siw sB s* 


•itraraftntra 



ntfra naj* nteii atii 4 S 

attn c«f#r 'e fifaa *tn i 4latn 
natfa nua fan wf* 4* i*a n«-nt® 
*i*ii cainfa i atfaten ca worn cainteaa 
„*tat* *?, ^ta $»iati iwi *•-*• *tn 
ca*ll *NMfti a*a *trsa caaala cne* 
nt*U at* I 

?f* neaaatntca* fcurtfa**! fa^* 
stai ntat* *c3r faena *r**i *teai n^ 
ua*ta *eaai c*fa*i 'e Cafae*tl **, 
*e§f*i*ta faft, atf*a jjwtS, ®Ftnt=r * 
f*f*intteaa nfa ajaata *ai ** i can 
cne* *e§f*i*ta fa®ja *tc^sa na f*at**i 
srcan, ntita * is*** «fe*cn ^a ca^ 
fcvrtfa* * 1 I *C§f*l*tl C*$ *tc«a ^ 
« 2 rt^:*t^a at® %tca nat^$ i atf*a 
l^atcS* fa** *tcs»a fceaefci, ^tfaajfata 
*tcsa *tWf5, fafanfaca* nataatfa 
*tFsi aWfe, Jitf*n abates!* 
jf'intit* facnfc *te*a 4ia *tnteai 
*tntf* Sitate^l wtwa ^aa£*a it* «OTM 
*ta® *n me* i 

fft neaaat* ntaattfa* nfaa ajaatcia 
*e* >»«« atea cifa* cSnta ncaantnta * 
>&«»* *rtw ntai ntetfa *tna *fa neaaitnteaa 
Sfaaten fceweatnr a&ai i 4* a^a aim 
(4a. fa. n»*) na fcitaa *ai cne*i 
4i «?1c* ^a ci^cTtfl ate* ae*i ntftn 
ai ro® nteaai 4aunS *tae*ifeMt** 
iwi an*tn ca s Nai 4*-«r*ti*Hfa 
§<»nt*a *n me*. ata nfati t* c-Ttn 
nr*t* *faa cnt*i **es ntea 
ii i 4* «m icicii fcvnr *n cne*, 
ati fcnfa«Tc»t* nail 4 * i*m »rf*ii 
4*ai cifaema untcii **11 cife*- 


*1* 

*tic*rteitn ctnti u**tm *e*i itntifa* 
nta Borina *fa*fa® *11 nsa *em 1 

nca**rta *c*i fci* *te*i ieieii, cw, 
cnt*i*T»j,> *rffc, itaTlB, fat ^«c'sfa 
feitaa *n *rea me* 4i«, §«s*rfatai 
*ffiat*i a citn-^rf^caa* wti fa* fata 
*eafc 3**1 nt«ii cm 1 4 ^ nmai 
«rf*4trai §5t1*^ ata?!* *t*cai ita 
faiffe* * fWfi itifa r* ** me* 1 4^*tca 
irte*i ai i*eai *rf* *a*fane* 
*iait* *11 *c* 1 

4^ neaaatnfi «iata rnt* atiTO « *e»n 
a^?* * artfa faiseai atai aja*i §*taea 
**a *ne*a 1 at® * **i anw* 
jf**« **iati* * 1*1 t*ta* 4^ *rtaau- 
ateai ** ! ®a *fas® 1 faa^*-f**teai 
**i f*l8ei a*atc*i *t*aa Gratia *iati 
fc’rti'e 4| aeaaai <rf%4t* feitai 
*eie*a 1 

*tir® fan c*tfS caf 5 * &eai ca% 
c*tai %tca ^%ei c*»ii *1—*e*i 
a* nfiata *rti ai *11 *fa mairtti ca 
ajta ai fa^h *eic*a, wfa atatear cataie* 
*tata\ « *rti-«*i «r*teiS aja*ti 

*11 5f*a 1 

*fff¥®. *tfiafa *4fi *aa^rta 
stftati *ai facasai *ei w* *rtea aeaaai- 
ntie* fa*fa®T*iea nfm *11 *11 c*ratea 
*faaeaaai * *PBt*rtii faaca *t*t*tara 
fn*i ca*ii *11 4*ra® 4ti "f*tfa* 
4ata cae* 4a. 4*r*f% ai ^-4^5 
f®. §atfa*rt* *eie*ai 4*tea 4aa ifi 
i*tfi* *ta Pwti* ^tt*a 1 tift%* 
can ai, S^citn * *teafi*i cae*« *t*ni 



" 4 * t W ^ JRIJl 

*ft ftwti Wes i <iU ^irto *11 cifs «rfts i to*i ii^pfe ufa-'»Tfatori 

frTO $13 ?ftsfS ^'SI I «ra^f«f| ^OTt %«HJ «P5R i 

^ TO*Tt*fft '»8S aflu C^Z^f ftlfft 3R*<JTfa C’rfa^'RjR «fftW 5tft?1* 
stsfro* TO*fB <aftx*r ^Jt*f¥ Rfaftr fiftR jr^i 1 c*R *tTO $«tftroi 
vrtfas 1 ’fwft’ffts nf?*it*i * *ror toc® ftwft- 

> rWf < 2 ft^U ^ itr$ ?to'«i *rr® tor» ct jRf$ nufsr® ^ii 'opsj* 

mw tit *mn sr-iMt nifo *rtf- TOte* 1 *r$ ift iwz* TO^Tfttm wfii 
nt»« toto* fe*irt trim *t^i *ai w 1 ?ft-ftwtw ci TOtitu ifrm 
wr^l attTO “4fa<arR” fartwiffa *il croci*, sfrors'e $tn re*ifa vftzn* 

1 «rgw tfouM itw fcvrfti vwm *ti wzm to «it-ti *si *rt* 1 

»lfMW 10 m 

3rsr 'mrtwrto 4 $ *ito f»rc<OT5r— *frRrre ifat>r *«*• *tCTOft& «tw 

Rftwft to? cwt «rt?fo? ’fjtt'R (ifafa >*• faftr c*iftwr®) itftw «rtc=r 1 

(ftw) t%U ?*i *i'* 1 *itf5 n *npara itzz «fjtro wh fti wft itro w, 
ftflji nfintl intro *nti ift »roti *TNhi 1 *titcw to *ttifafa tot 1 
it*, ci cm intro tor nt«n ■ ^'{5 ftrn wn fcjtitw—‘firo 

cm, c?to c*ft cvf-i to, to?R iftrti iftn ftnw * Rcto c«rtwf*r iut*r «wn 

5 pw ^sf »r crte ^C'S *ftra 1 ^’9 u 1 -gfe art^tcw 

JUftf wt* wzv wi jf^sr to Rjt>w ^rtcaf *tft« 

fttTM c? 5 !!? ^zw TOt^ 1 ! ^ tJ? ^•Stf ® «tff «tjt>r 1 «ttargft m 
1 Rftro jpft^ «rftr to 1 

JTtefal ’»PI»C 9 l?l ^tft «Tfa , C J I*l-<ai?r ’It^T. ^ ‘fl’Sft JffatTfa ’FCf—*ft V$ 
(Hassi E R’Mel) mt’T c^aj|5, t\ ftrt# ^ TO I 

f<3hr ftjjtw ’t‘fj, few RfiRift w iftfl nrt’r, 51 *utpnf tot cn 
rttf I ®rtfntw TOt^if 'SR «»•• ^tC’R 4* 

tfwtw srflBs it* cm ^ro ’frt’T %z*\ ^ wtvn ftc? <rtc? 1 

«Fl^R WCS i,-* jt> t£tz* ft C?«n Ttw fejRR TO 

tfaif fzm I TO’R ^ ^Rll ’fta —^>* 0 R *fft*lt"l ?H3 

w tzm I «TTO* tftt ilftppi iv ftw <TO»l* ’tJt’T m* fus itw- 
'SI *IW m ntitwl «fRlC«SFft?R '•ft ’fjR I 

TO c*ift TOfw 1 fowreft nft to <*fc »m>[ 

oiHrsc «ttfftpf rrtifiw c^m c^ =pffo orR^R fifths 

*rotc< 1 11 n ?lcn $t trtt ftfcftim c^riSrs 1 





**. >**« 3 




«flite* tsui itjft *fH *ei to cs tm *i, 
<®tin toreifcen *titir f*ei itfV w 
amPrm initeii toitft *litn ute* 
*rfto *n m i 

tffaffe* irtc*i ^sH ^«.ntw=r i«nsi 
*itf 4 iit* uten ciei «ie** trt tot I'eiti 
*titi*l *Jte*i to ciltiti «rtc* art?fa* 
utie* <fl*fci artoti *i*fT fiei faci <fle* 
fife* ut* cit&* nnt* *11 m 1 
ut* nftowww it's* nta 
fiei* wt*Nr sift's «itcf lit* lei* to* 
(Boil off) *llfl 8 ft* 4 eit**tl wrtfa 1 
ci »nt»r «tei iesn to„ *11 m. 
*1 *e*i ^qjsftiti *rfa de* cifsei- 
*tt*i uti 1 <w ifiiti *tit*, cto 
itfas ^i*! utc*i ^* ■r^cni's *ie** 
*1 I <flt leuf TO-<« ?*«| Jit'S 


wtftero wi9 *fafa* iftw ?*rct* 

to 1 

lltfapl f*St*t*11T1T1 St*ltl WMH 
c*t*i*i fto ifatfc w se* *rt*rc* 
fieni it<tei stitito *111 «*il iHti- 
«f»ie* 31m 3* to to «w «rtffa* 
Ht* unteii toitf *ei fafs* **l 
*eie* I 

if* C*t* *tlCl <*fafiW Ut* Wit* 
*11 *1, VflCT fcl<* *Jt* Stitt* fefaei 
cuts urn wroi 1 unit ute*s 
«Rt* Itlftj* Ifae'S ntd UK fall *fel 
SStllt* JJ *11 

«it to to utoBi fasrftots* 
*C®IS JNKH <fl*fi> wti I 4$ IJSSfl *W 
sKt* suits *se , s ntei «fa *$ti s*tfs* 
u* St&QUtSl 


f*^5 %S ^'5 
fwt*u*t* 


• Astern acn fww*fa, fasstfa 
tofm $fa* *se*' 8 ic*c*s$ f*s 11 fas 
still «rtes 1 fa* *rtw cse* sto «rtcs 
«rtstem ci st^fssn, sfsfiwi 

<2r^fa files scife «f«si^ flw*, ««**i 
flT»1 to ¥W iftll cit 1 

*rfatm orwi fifsi wti*ti, cw 
•—ftocw f^fCT. ^cn ^ftowtc*, 
itTOlcii c*«flc^ «w «rheitci 'flu's 11 

•tjren ifii ftoi oic^ •ff«n itn 

11 srti’ttc's «A^ 1*1 rt?wi if* 

«rte* <w um f*? f*s wti*n ^tn cute* 


^ ^len *te*i cifc lei ^tro *t«r b*e*. 
cm—c^ieii it^citiSc^i if* 1 *ti*irti 
4if* ifi wtei, cii*-c«t*ti. toft, 
^toti 1 c*fJitei nt'en iti c*til 
ci'ifte's ^5tn 4i\ srteitei ^t*i, **ij «rt? 
*m 1 

4 $ ort'eiti if* ie»ii tf**t*-«tPrii 
to3eii ift* *ff 5 i ?ei 1 «tti *ffF-r i^f 
itt* iwn ip* 4*^1 f^e-n men ntn 
ite* ^toi *w ^** ®wtit^ 1 to 
*?te*i leie* «m 'sti iemt ieiei nt 
yuit* ^ «teitoti ititon W * 1 





«rm « rant* [ r*. 4 rwi 


<4*R1 rri crcs *rtn c^r, wteTtRt 

*t7t*7 wt* afY^n * TOt* <rf=r I 

URtre *t*rfm c*rt Rf37 *Rt* 
f*w tt\ Rt* i cntfri iflRWti %ry «rc3* 
rri «it7 kg R'SR'afn *fttf* rcrer i wtirr 
cRtrni <Rt* r:h vrjii, crrr— cRtfan vrjn, 
RlTRtt R*1 S 31 twtfa I <flW* 3E7J C¥fsr« 
Ctt* *1tRt* ««• ^ kg I HR3 1 CRRtC3 

Rf37 ftw srcte, ssta 3t*r cRtfan vr % « «rrt 
—*$ Rttn rri ’arts ««• kgi cRlfei 
*ftRt?fctt *t7C3i <rttR «fs, rrctoi R*ti 
«rti Rt«rt* c^sfj ^ ►• £«rc* 

i" jfc FQ*1 i «rtffa RfR*tw7i «fft rr 
* tiRtwk *rtRtc*R g*i cm? w 

*7rsi i ^ta*r? r**r r<* 3to =it*n Rtf, 
*7£\5l i Rsst ft'sfa 
3t3t7*R RR^fa t^TIr rr, cw 
—mm wi, RfeitR «rctfR7i «[N 
rrcstc iy *ri—R tspt 'arts Rtw7 «ii-3tRt7 
fi*fTi «4 rr *rrtft?w cr rr uwi tt 
TOOT. 'StlRR 433 RR rjrti 

*itw, ri cm <Rt«rc*7 <RtRfR* tfeRfats- 
ctoswriri tt S*tt7 cr|i *RR*ti 
fin wj? «t«fK Rttifa R’to m 

ftsi fai 31 —cr mf *t3i RtRtc^R Rl 

c*ti f*ffar r* m fts, Rtrs ^RtutCRt 
4to RtRl Rt3 i 

R5R3*t7 ftara cr1c*31 cr fife* RtRCRR 
wK ttr$\ tt ^rtWftCT'S fNl*1, 'Si 
Rmrt *71 Rtf i cr Rts^faf wnr 
<sft«7t7 «ffR*—*rtfto?7 k*T7 *fWm Rtnr 
tt crtR's favfa *it«n Rti ^11 w*i 
RtRtw c^t=re fB* c*fc<r *rti5« Rto «*t rr 
<^pf ^ltoi # ftn tt\ *wtt ttft ?11 
^jlfftl ftW Wttf^l >TW3T C3 f* 


fCT tt\ ’RtfS* «••-«• Jt— 4R3 
f¥, c*t3 c*t3'e Rrhi’rtR «•• ^ ^rti 
¥tW <fl^1 «tRCT ^tm Rf3- 

fRWtl W&\ RR* fv\, C*tSi TOftl Sn*ft 

mi Rtl I mi A Qttf 

^CSTRCRtRl C3, *t*frw C3 *TWlW f^SR 

Rt* tt, c^rtM cR*tR *f*r—'«rt^r* 

ttm 3t3t3*3 fRHFtR* 3f3J ^Htt f?C3 

31 *rhe?n my* *fti ««• ^ *itfB* 
3^C5 f**tw *ta? 5T3TTR Rrtw* 

’RtRtR Vf f3 I «K3W Wt3 ^CRR CR, ^5R3 

^ R3 nfiarew *trf Ri^rtpn 
RCR51 I «FW aPt'SRhrsrRI ^R33rtil f?53 
ttl f?g 37 I 

<4RR C7Rt:3 WtSRtR Rf37 1XH, 
CRRtRCR:^ 3t^ f^CR* tt OT «rt5N 
WteitRI ®ft7nt^t7 7HCi fRRjt^ RtRt? 
tttt Rt»11 tt Rtwft RRjn I 4$ cni77 
*fW:^7 «n*fri ^C3i <rtw RRtRtti «r*t*r 
ctt*\ C33t7 tt cm? mw 

ftlft* ^tRfCRNR 3^%*13 I > fiRtS 
RtR^tR 3C7I CRt^RtC^I Wtt RRtRpT R* 
5R3 nRR «ltCRl 3rt«7t7 RtRI RIRtt? 
RW HJIW1 RlR 3C7tR I *tRl 

CR 'SftR^ItR Rfrot Rtg^tCR CR7 RI7 
CR^tCRt l)l* RtitCRSl— , St3'S RCR& fRR^R 
RCTTC1I 

^t*R CRtR Rt$ Cm ?C$ Cltt *17 

Rl my Rtw, 'StCR 3W RltR I 

*t«7tl77 Ft? RtPl *IW7 HRH ftf*1 

7CTTCRI *fel CR <il**t:R 4Rtl fRTtfc * 
RRfR-ftRt WtTRI fRR, CRtl HJRt3Rt7 Rfljt 
Rf3T7, RSRtfi, RfctRR «1?f*7 WRtRTtR 
CRRW RIfRtR *71 Rtf I ■ Rfa7*PlC® 
RRi^RR, *Ttf3tR «7R^ PfR 4*p5 RRtTt ?f* 



f*, mt] frofw 


^ttfl UTOf 7VS\ 

c^f^Prai vfars* c*r c^t=r farrfa qfro* 

to l*rci ¥?i cro *ttw i' 

*RMor* cro* w*i 

¥t*«rfai foft fcji«p cto to* «rt^ 

aratft to wtwtir i *ffl«*n 

*nprtw <rft?! *(jn wft «Sww 

wtwi to— 1 qi <4*ffa wtntpr *rtitwi 
( 

TOi i to cto to* -r^st^t «rtcn c*r 
<rf$ *r»iffli c*W* TOfc*r?f *^wc??i 
«rf=ii f^q —to c*n>t$ srt^t* wzw TO?n 
ftm cto cTO TO wttfo to?^ 
**f| i 


<n% >ph cTOt*mi 5 gfo fa tow*ito 
• TO«f^ q wi—c»r ww fafa* 4 <r* 

nw qs? f*r i 4fei w crrifr, c*r ww 
vstw TOs i to* nfro* to— cro* 
fag c*fatf«i* to ’ffai * *rTO ^wr TOi 
<W «ftwtw *TO C’TCWT TOtfS 4*TO ^ 
«rt** ^rf=r—cros «RtTOfa <to 

cnHtft* gwr TOTO c*«ii *ft i cnfatffi* 
fa ^fa^tfa*, c*fa fa*:* TO** TOt* 
TOr$ *rtw—fas ^<raTO TOTOcto *fay 
<rt'f , ®f»i TO qt^ftsfro* 
TOTOT?i far4*ft to& i 
<a| c*fa *r#®t* TO*i ’gTO *rtft fa f 


CTiFWf ^wra fwfcff ftppr wrrft 


cTOto TOtfa ap^fc s®fjTO* TO 
TO »i*fa cwprtfsr, TO«I f^f=r cTO**! 
1?TO TO tocip i fas c*itr*$ TO 
*ft®??r to *rfwf&^ i *twfa uito TO 
« *t®M Wf TOTOfl 

*31 to i 

cTOto TOtfa ap^fc SSrJ^r wr* 
TOfa, TO TO w^sr -ftcar 

>rtCTw csrt^»i wrt *rw?f >f^t?f5 

rthre»n i c^«rtR $u ^t*n 

^ ’fctffetw* i 

W&tt ^ '«rtv#t^ i 
^rt€t—f%f=r -A 

nt« TOn*M ^ fl*RCTft 

wi wftflsr 
srfOT, ^mcw «rc«r «t»r 
,) i *rfiw?w c^tpw 


♦tji^ts i 7t^ *e»tc c^rtc^n? 4. u8«r. 
Wjto* J T’ w tf% 5 $ Vtt I c«ftc^5 4- «M. 
w % fVsr ^tr*i •gutw w 

'aits 4? sfFni >re«r «it^ ^:?i%9!sr i t5nrfwr 

*rft^t«i ^,14" *ft^m (w^O f^g 
wft i 

^f®-r 'Brjt^tc®^ ^r >rftfirMi 
wWt ®t: ap^^ gv.RRPF OT'fi?n 

fPK*—*m-a n^f^r® ffi*fT hpi 

f^<r?c*i ft* to i ®i: 

'Bf^^ Vf9pv5t?! TO $U whr, 

^ "i% w f^st?!“tf% i « *rfiw 
fhronii 

«Wtf^ ap^& w ^P! TtlWtf ^ 
4*1 i ^t?r f*f^1 ®i: c«f. ap^T> 
fgw <fl¥*R f 



*«8 Wt*« [ W S*, *8^STi 


ns* fafa ^stcs fa^i f%^®tcn^ f®c<fa* 
Stsfacns 4*< to fafa csnFsrtWCTs 
falifr Isfcf3§i> «r* ^tfa'sqfa* frot* 
fa^S 5 SS I 4$ stC* TOtfa ap^C^a sfal- 
sffacss to*!i ns* st* fast* nesr s^tcfe 

**St* « mtW’fcflcS 4*<, 3S3>tfa* 

*faTOfa nre« $t* nfas* 4 ! stc* *efr i 
cn to fafs sfa re* scs! 

nfas ?*css, stsre «rt* 6 * s*t* fa§ 
ntsroi =ri i 

fafa ntretre* «rarfa res^-4* nt* 
ns resits to fasfas tos wi to 

W^Ttfa *tnt*S Ifa 'WSS TOSI 4 * 1 S 

CTO f®far fac* ®c*tfa snfas refacn* 
s$s fap&JtreMfa* resrelfacs fac* cn- 
fa. *t<tres to ntn ntsn tos i 4 ! 
ntcsl ««® jftcq fafa «ws c^tfScs* 41 $- 
c* fan <*** tos l 4* fapfcjtnnfn ntsi 
*C*fa*l ^!t®S CTO I 4 CTO! *Jtfa*s.S 

*rei cn, rettfas* ^sfa =sto1£s 
4*<, 4sfa* tot stnf* stnt* n*stl* 
TOl^fe* SSttSfaj TtS TOC* I >»«« sjfre 
fafa 'nncs’tfa fat* 4 cs *tscs* toj s$s 

TO 4SK* faF’&jtrefaltfa n*»tt^ Vt$? 
?(i TOS I 4 $ n* lira? St*J TOC*! 

to $t* «iftts tos«ii 's $t* ntnrof 

JT^tlTSl TOS 1 

S^SttS facnn ®C*tfa 3^ sn„fas 

ntSt*fa*l TOtn* 4*^S CTO1 4** 

ntn cto *cre cntntliB* fe^ns fsnt* 
retttnn* I «l*[t¥ttf !fefastfnfi>* c^fai- 
*JW fa’&Jtrettftfa re*C*fef*CS >8 3 fS 
ni*TO* StSl «rifo 4 *fi> fanfa fetS* fafa 
«r*ts 1 fafa st^ts* c»t<ji cn*i fa’fcjtrefan- 
ffsts* ^*ns 1 *1 n* fap’&Jtret<affat* 


c^Plv 9 f?tc<ii faF’&Jtwi 4W-« fsai nft^l 
wi ^-nwtiy ^sr-fiTff® fkvzw w 
«ftc^=r 1 «iTOt^ c*r^ w 
f«f^ 4^®fjr—tfc?9 «rc54ti if* 

#t c«?ar c^cnff^sr to CTOE* I 
f% 4^f5 n^rfaf *wz*, c>f 
»ito TOil '5#<r w j^anr m 

4 ^^ 4t *(<fc s r<f fenoft ^wffirvcw 

1 4| fentci 

c^ cvR *r«rK ¥?n w ^ 4 ^ ®tc® 
^tcs 1 «ftf fo* fe*rtor ?t*rrtfw 4fa?5t? 
trt^i c^c«f to *r*Kl5 f^ 3 f <sfw 

^TO, «t?f TO Vm ^t«I WW TO 
^f^PC® P =11 I 

faw®tt3 fccaTOtnr 

fatsm^F %U ®rw w fv* 

^81 Jftc^l IC^C^il sew WW^ISs CTO1 
u 4*T^ V$ 

fs->^ fro TO TO^I ’aif^tft S*?PtR- 
®TO ^c*f «iRsts srw fitft’i c«(c^ 
4| fefetfw ^81r JTtt 9 ! «rw *fpff ’Wl 
SSI fas ^Tts 'Sltc ? is^t'®ts 

c^zm facs c^tcw 

ssjfaws Sts 'Sltc’t 45TN s 

■aitpifssts fas «rfakts>Rcss §wW 
ssts ^ttn 4 ^ ^fa> v% ws fail 
TO 1 fa 5 ! si 1 sts to! ststsfa* ’fsfac^ 
S'CSTOS *W «PfS S5 I 

4^-cs fe^itc^t^tfas cs^ar ^css“f- 
ststes v e i* fas Qtzm sis-^fa »i»j 
S fSCS Sts I 4STOTO 4| fas fa«F CTO 
twifrsfa fasfes ^facs css si ®m s’ses 
SCS I s^ffa SSI CTO fasites C*f\lfats 
rets ssftfsi fsss cs! 1 sfarts sfats 
4 ^-cs sfa nft’n to esses s*, It*!? - 



1 carrc^n •&*** favfafit wjp ^ fa* 


fr^faa a=r? fa- <stta *tt*, ®i 4^5 
«i aft? <aa* F«|prtsa afattaata sifsfffeaj^ 
caa *fa1 aft? <ac® i 

,C®fft?aa **fa£Jia ^Tffasl c>f^ 
fataa afa, ata atai fafa <ertrea *£?* 
t^ta ®ta ^®fa -SffslBa Jfatai «ftw^1 5PC? 
fat® attaa I ugg fafa £rtafa?T 5 tta 
' 4 ?fS fa^"% fa?tt®| c*ftsta i w&f aaa 
faa;t$ at*rtafa?pra *$f ^fii^t^ 
4t?afta faaafa *a, ft* ft ft <ffa fastre 
^ c«?rc^ fa*®« «raatar a?fat® aafan 
^ ®rat“fta <$?i>i f=r^’3i ft«(ft fa^g 
** 1 ^ n?ft&1 ?ft* *t»fttai <(a| grfof 
*{S*[ C?tH C?fa faaca aafat^tafa 
3»aa ®fa*| 5f*f at® | 

•4? aata ®ta '®rs?sit s r afta wi 
^ft? «fa ?al ?a t*j<f^ fassftj ^gi ^g— 
tvacw csta atafaft ftafal aat® awi 
?ta fat® atta 1% ai I 4?ai 'qftfa asta 
far® attaa ft c«rtw*is ** s ft* i ft* fafa 
fag’f‘1 fp*t ?ta ®ta aa ataa, atafai 
^a®: *fc% $i>J faata ca*i! ft®j 

atta—C?a al, sffataa ca% ®|-5f jp^ 
®tt?a <a^ ®fta fe*i ?ra ?tfete* ** i 
^ta ftt*a *fata^, « 8 a^a agea, fa ft 
fataa ^a®fa afal>! prtit*5M 
aft*l faft ^fa^ffa? ^ftag* 
faafa ?taa i 'Ittaa ftafg jj®ta ^it*, *ta 


Fit* ft^fe atftRt®fti fafa *vrta * 
’ftaaita atfinr ata? ?ta &at*a, 
c^tsrfS* ftc?$ $ta atattafat ?a aai 

m 

$t? cnN*it^ « 

criJT c^ W «ci I CTttPT 
entire ?c>r fa fa *t* ^i® *rrti* i 
'sr^c’Ftr:^ *^t*CT*i ofw ^tit 

cr^rc^r—fafa ^-^|prtc*n wfa 

Cffa C*fa CICTfl 
^t« fat? fata ff*r-attai ^ «ifafa 
ai 4? 5ft? nsi ?ta i ^ta <*& 
'srwt^tt^a <Sfa ’Tt*^ at*T ?ta? ^ta 
a fa « catt^ra ’ffsfS c^t?t*ita i 

®ta f<fapnr fat^a c^^ai ^rfaffa 
fafaa *twti Ffc* i $fa a® c*w fafe? 
fata ?ta fa^riS c?t |f !%t ? i fata faf^?®ta 
?tt«F fa^s 5 Fft* , »iTt ? rfaat^ fa^i«ita; f*- 
c?t€ 'Q fa’&tsj ^ffa® ^Ht* «rtaa*n ?ta 
c>r a^®i cafatats i ®fa ?fi ^fawttar^a 
aa*r a« a^a, w <iiaa sftfaaft® fat??®i 
g>ir a^a aa^ c*t«a fefa ®»it^tfa 
?rtf®n e^tgjfk^a ’T?^ ^ta <4? aia ?c®ii 
®ta®art 'silt? i 

^ta ^a^fftaa ^ ftca ?ta?{S ®tq 
^aata ^i i <*i! ^a^ta »jst* #tt? 
fa^t’TI ?ac«i fafa at?ia, 'sitfa 'siart^tt'^ 
^faa ara^i ?at® ^a^ ^tata 
l*?i, ^faa 5 «f*faa « -rtfaa wt* 
fta ?fa i 


n»» 





«rfc*w c*n Mrtw 

*rt s R#i' «r^f^ 5 ?r «ivt 

sfror c*w or^fat? 'qf'w « «re^t* 

*t<ri *fa i «<i| *r* ifanpit' 

fltiWits fa? cm jftflm *rw faffci 
^fartw^ve ?nr <*rtt?i «i)lw 
?fafa 5 fito ^t 8 vr$ «ftc? sn, c»rt«n fc*pr 

5f?CI fat»fa ^ I SfFM 3 ? 

*rc«*r nfafat? «rcsf?—*rts 

RfW ^ ^fUFI Of$ I tBfft^ 

?*i y, «fhr®ot *rfipn cw ?*i i fa$ 
I>tf\?1 *\$\ flrtl ?*OT Of Tfa« 

TO *rt«*l *fts, 'Si >r€lre ntssi 

?fa =ni *«q»f sfrw flH’rtfl toRs 
*TOt«l Oft?$ *lt*f1 CWf £TFfa^ *t«* i 
*ftCTfil¥t* CTOftTOJtfalt* §^9- 
CTtOTT ?fi JUWtttffl fhit^fll 4$ 
'Q *rt?TOrt *twwto «r^Pwi 
p to cm c?t* «rfapn 

fcitaro to to? fa 5 * cmt ce&i 
?3faOR i faffa* y cb&i >rt^«iJNfQ^ 
mzx «w $tcro ^cwjtcn Vrocstro 
ntfa' ^rtof 4?!B TOfo mz* i 
TOfare ^fhwhr <*i?fB c?Vi>T?f nw 
'Wfwi Mt?*^ toi to *t«n *v to 
to jfi to <«^ri 

«(1z? ^11 «fati vrfc <ft? *rif «ftfei i 
^faTO «iillift? tot ?*i y i c?ftta feTO 
«tf fc^tn * 5ft*f5 fitntw*, «i *rffa5 
TOhr TO c?\iTO ul^rtlB ?$fa ttw croi 
y i 7t^n ortai *rta$ j? TO^ft *i to 


^trrtr cxfc «?>fhr '®r*'*f <*ttt?, «i 
to »w to& ?i ?cto wmb 

|^i ’ftC’F i 

4faF5tiT ^ 3 T 5 F p 1 ^1 ¥«l ’ffoiff 
m ^fc® i 'sttc’f c*i*rtw ^ ^ »rw!Y atm 
siWrsi pwtn 

<fttt »n?t Thn ^irs ■itt’f *itai f*i^ i 
^^t?r wm c^Wsr $zw 
nw ^ ^hr i *t*t* it?t« 
«1 fllmu Of ^t?, C5f^ ^T* «b| 

’rw 5f%« *rt«!ri ^r i 
^tcnsi, ^t*r, tftm, 

«r^f^ fror <sfc «rfaRt?r *ri^n c'f’n 
*zm i cw?! 'Bff^fc<i5 *ta <rf> 

«r«R5» ^Jtntcif «flj5 '»fw^sf feaw- 

ctwt *fffa?ta i ^or^fs 5<mtf 

«rf%it^ n^Rs *ifrt«rt5sn ?zi cwwf 
wHtw 'fiffapwtf iff* «t*far ^^{5 

^FtiT^rt^t'Q fsff^^S I 

«rtfVsi 4$ *r^f^f5 ^wtt cwrf 

«f5fc5f^ 'aft^ff®^ CT*n« 

«rw<?h^s «rjrfrw *tfa^i i 

c^jc*nr ^rt^tCTj ft*itsr ^«fi M* 
vtinwhr W 

« cm wi 4^15 nfism 

fe*rrt *peifo 'sfioiR^tw ^stf^ 5 ® stroll 
^Jhn wi m m <rt*r® 

^sr wk «rf?N Rrci c^t^r cst^ ^ 
**Tt=r, ^J^^i *N^ ftfH ml* 





c^njpre nttfwj towi 4$ toTO TO 
wm tow ‘^TO *n' i wttTOTO whsR 
fiTO fTOtn * qrotn nwi *^'* 4% 
fwfaft tow i fiTO whr ffiR 
isntw 41 TO*tfitei n?N tow cw^n 
tow i 

n| *wn cvjp wf* « nw irtffcw 
£TO i «wf»iw m jfim ntfc tot 
fiTOtftfR wtnw* fnvi fro TOi m i 
ftTO-TO* cTO m jtf&TO wtn?i *iz*$ 
st* to w wtTOlB tow^i fan cron to 
^ n*n c^jr sfB *tw ffo* to jvh i 

w to nfafa ni * $t| w tot i 
TO 41 to «ttw m cto \* 
ni* ifror i fatw toi tow nttfft cto* 
nw nw ^ wq-rite frmw fro ftfcjw 
nw» TOtfB dw > zi%^ i TOinftft 
TOR* TOfa ntn v i c^fB ntwtw 
Tow* trow fw n$w> m v i «t&* 
nfTO wrs wiwb cto cnw ci 
ns* tor v& *i, TO TOfwn cnw 
ntflw wfawfc im wti $nt* feitfrs 
tow i 

wtnfiTO cTOpr wfaro 
n«w wfctfhi 4* TOwtffai n*Wi tot 
wcnwm »RtTO ntitewi TOTOTOt* 
wro TOWiftw wtw*TO wzv 4% tov 
mi tow nines ntw nw fMntor* 
TO*f1l 

qTOfrfw cm* wti faro* *tfTOn 
qTOtn-ntwto* $fm* «rtnm* ww c^cn 
*tm vi i mPtinfifi stn cm* tom- 
nttflw *TO towi fvrtw 4 $ ‘wit* 
aim’ «rf3pin?wi $*TO to* crt TO** 1 ! 


to. nsvn *■« to 5tn wfwro stn 
TO TO* l 

TO vr ftfft, wwTO *fafi toi Rt* 
TOTO *\m fiffapiR nt^RT 

Rc^s to i m**t nvr «*3j*ra cm 
*zi fizi ntfc *zi vtmm fnTO c^n 
f»wl to i 

c^sijtC'as ^tnlSCTttfiw tfffo c^fnt^ 
*$* 4$ fiifmfo mm* 4i\ n^TO 
4 fro «»tw TOnit snr^ i 

*1C& CVt«t?a?jRr^ life 
TOtTO 

■WW* ^tC^ 4^15 TOVItntOTI ^I8I 
nffn^Rw to cft«RvjRfen«fiit¥ 
qjm* *tzs toV* to w to i 
cwUim^i nm^f%^ ^jNi ^itntn® 
ct®,n fflnt^ 'BrJtcntfnnrntJT ci 
wRw tow. «t« *w$ TOi ntvtnw 
fjrwa *1 w ntf twis wtf Rwtn «i i 

nRta«i3: ^ ci 5ttn» <£fcrf«R 

m—d to ^tnarc^ *tft-TOtwi fnfn- 
'Stwfl nc*r to— cnt TO Rtcn 

Pn* c«itw® cTOtni *)* cm* i ^tn«rlB 
ntc^ «t»iR « fnfn'aTO?! 
JiWtw vn aRpnr to i c^TOcto* cn 
nft&Rfa to Sro few TO TOW. 
^srt Rwt^hil 4*ft cell ’PTOP—cTOR 
TOTO sn TO $"R’ f* ni* 

to ntw, f^TO ^:?i cmi 
TO3?l8 fro ntw, 

ntln to?« 4% tow 
^Ra TOt*r »n»TOtw to i w to— 
mz* ‘wTO ffn’ to ntw-TOwfa^ 
Tfinfr Ww«twi cto to tow i 



6kv 






4^ aia'rfa 4*fel a<5 1^*11 ?T9fl 

4$ ca, cnata fwa ai amtcsfa aft < 4 * 
vcn 4C*atca p ?ca i ‘amwfr’ catata^faa 
4tC*t®Fa, =n at at! aSatfa'S «fa 5J5JJ ^\5 
ntara i 

4 $ ^mr# acaaai ^ts, 4aas 
fa$ ^ caata «trat^a 'aftrs i 'arjtcai- 
farancaa aatai ara araa atTt^a fafo- 
4a ajtatra 4a atw «taa *w%a ?ra i 
*taa 5t*r ^<taata fa%9tcaa feaa aftsfca? 
^ata ^stra csra ara atare atatai a*ar® 
atara i 4$ nafo 4*ata a^at ?ca 
faatafai ftrai 4a< c*n>ta csfafata^ia 
a;t*rtnr« <sfa *tf*tft®i aa'fai a*ra 
caarss ataraa i 

^rt«5f ^tcm? aw a$a csta 

ac&ca ca a^a ®^*r-a?lar aafo feitfa^ 
?cac*, «tcar*F fcaaaafa cai^fta *n 
ajRwi fa^i ataai fr«r atraa l 
*r*f®w ata f?atra <stt$ cFfa^fa 4* a^a 
ai ®ta* caat aaa ara avami a r ai a tea 4a< 
aaa « ^cata aear *i catata car? ^a^taa 
a*ai atra i 

^ascaa 'Qea&taa&ta ?taat®tc*ia araaai 
fac-twa 4a<, f5fasvri-fas3ta i H‘l 4§ a$a 
aasf^a fcstaa a^car^a l ?taat^tcaa 
*bw ^aasj acaa ca, 4| ^ntraaraa a»ca 
catatraa araj ^cara^, facaa^stca fa«ai 
*faata aesa aa*a a* fern? csta a**i a^a 
far® ataea \ 

0ra »w*i afa «rt« 4? ®r <*& 
«tea ?r® ataea, fro 4$ a$a aaffo 
^aaaata caa^fare faraastra fea^tca 


’atarai aa cwra *fiata a^wfavs 
eaten a^ cnta$ 'fra atra? i 

*f*rai—cstraa a^astraa a^taa 4 !— 
arrti fltai w ?e®i atar 4^^ *tf* i 
ata f?atra «rt« cFta®fa nt«ata a^ta 
arai^i arrfaX a^aata <arat^a ?r^i I cafc 
^rsr <4^ ^tca «rt« a? csta$ ^aai a| ?ra 
ca^> i 

^aa <4t c5ta ->*n f®jft cat*&r>ar® ^at§ 
^ca atari a^a ?rar^ (4a^ ^a *ca caai 
atrs?, '«Tf%-ataTta c^ta^i asfaat 'srfaf^ 
a^tr^a a^aa**) a*ai ’rsa ?ra i 

ataata *jr^ ata f?atca 
^tti c&fasPir® (4f{S atatafaf *r?t< 
‘®toRr»i ’rtwrtrft®’ ^ar®?t ^ra ca«ai 
?a i 4F$ f5^ a’Fi a f ra a*fiata ai*r®i 
aa 5 ! 5?ai ?a i 

Itfaa at®lS catata ^aa at^c^ra ac«F 
^4l ajtntca fifcatara'ta *rntca«R 
?a i a$a naif^a aja?ta jp^tc# ’tata'i 
<4a* aia ara F^ra i arw atraa acar 
?ra faraa «raa cetraa ajtf, caatca 
ata f?atra «rt^ csta^fsTra 1 atai ?ra 
^a* ♦fra ca caFta aara—4aa f%, a'raas a?a 
nca'G ®i ara?ta a?ai atra i c&traa 
ajf® « 2 ff®lS® ?ra q^raa ^afa 1 ^^ art^ 
?^tr®T i 

^f*TJr« ^Fff^^timr atft «vsr 

?fa% ca c^ta a®a ^^a atm ata 
a?t>rt3ira»r car^sr^ ^tai a?^aa a?taftnf®af 
‘fa^-caaa’ a^ata at?traj i ms ^ c^g*atat 
®tfara (>»«>#) ^fsiai ^rt®ta catfsral? 
a^tatar ca% mrt<-fa®ta1r?a ca atw c^a 
?a, ca^ arnara 4^1 cataai ^raa ar^ta 



^sr, >*«►« ] 


Jr* 




tuft* nrf^r wjrt’wi f*f? 'srfat?—<4f 
tifro orffrofr 3t*?t3t3 ‘ottfc? 
30t*tc*’ wr *?i to* »w an c*rt* 

C3. <43 '6*3 84»»» 1>3 | *^f?* ?fat* 
*tor ttfitar <4* f3t?3 3fai* 3j3^t3 tt*toj 
4$ 'ear? *?1 to* I <4^ 330 ? I3t3* 
*1 c*t? fnj»i*t3 3*3 **? 3t?3t3 to 
c? tuf* «rt3tt *31 toi, c?$ 
**31*3 ttfTO nt'STl 'SSf? Clt* 4$ 

?$? t*fro tfwn 'e«r^« to ivrfit* 

**t«. 3t3t* I 

«WJt*W 4jt3* ftt^S TO* 

f*CTtftfrt« ?*tal3 frf®* «IW*WJ *3 
f?<t3*l *33f3 *tOF 1*t*ttf«* 3fit3 ftfc- 
C33? **|ft* 3J3ft3 *33t3 <4*f5 ?*f* 

cttfrofc fj*3tt$ $3tf3* I fife* 

wets 4*3 f®3 f®3 tfiiitti f*i^-c*i3T=T 

*11 ‘cttn' to—<4| *ij| 53 fafrofc 
<4$ 3$? n*f*3 §it3? ?fcit3l to* i 
TOtt? gu-tt?* *3tl <43? <4$ 

*f*f*f3t* titai to cm to i 

*rtsff*r* ¥hre«i cmttstJ 

«rt*t* f?35|«l <433 *«31 §fB® art, itr* 
'em ft? TO ?tt3 l "ri^r 3*j^ n* 
•feitt?’ tfsn* *3t* ntc*, c3 ufv *t? 
CTO C3*ft It?, f*f? $t3 "iJhlC* C333** 
*??t3 ttt mArti cm i titan to*?' 

«tt ?"?t^ *rPw *ftrf?ta f?cn?®» notif 

Vf! <43. tmf? flit? TO? 0, ^fsm* 


c*t? c?t? ?i tt*t? ?t??i, cimtmj 
ifctiti 4it? *t?i ?? i C3% *tt c*t<tf 
c*t? *15? tf?f*f* ett* ftt*? 3?t* 
fifat* ?ti3t? ^cto *®jf** «rt*ftw *t?l 
cimtmj itfri *toft titan mw ft? 

*33t3TO 4t*t3 ftwi *3* *33t3 

33*tf^* *t?1*f»l ?3 ?3t3$ ftr-r? ?®#*t3 

?tf ®W^t tiWl *f*C3 C3«31 I 
3* C«lt* CTOt*® fll C31W 

c®tc?3 1 *n ci 

an onr, ^33 a??t*5!i c?N t5 
*tf? ac® ?t3 I <4333 333 wtft* m?«1 
an 03, 3t* «i?3 tt^lo* *fcsr a 3 ® 
C3^1 3J3 *3C® nt3C*1, ®33 ®t? ?t3tfaT* 

3<tn a^t 3troi 1 ^t*t?i fhn 
<rt 3 | ttitar? C 3 5 !! a^t 3 tla ^ta 3 ®f^- 

3t?1 '« 3C33 fipftl f?C® 3J* *3 I 31, 
3t3l, ?*t3C?3 n*T ®t*1 *33t? 3t3$ 

®ta? C3^t 3N3t3 I 

W 3f*3 *Ol 3t3t3*3 C331 

fit* 3tl3 43* TO* CTO C’TBfa %3 
f33^3* *C3 ?TO *ftC3 I f3^f3C*3 
f33f3*t?13 ?t?TOta? flf*^3l fmtC33 
3WJtt* ®F?3t3 #t3 3* 3*133 «lf*®®1 
C3C* fetfjaWtO **3 ft? ?"3t# <43? 
3I3ftf3* n3t3^ fit* *ttt33 I 

tit* 3*Jf 3t* 4*ttt tfin* *305 
ttt*, C*^ ?f? *t3 C5C3 *3 3tW 4*1 

TO, *t*t? <4*31* C?^ 3*3 att? Cttll 
4t*t3 1^3*1 *t3*3*t ft* ttt* I 



<4 if *i rere it® <«rvKi jftofis ftw ftiti ftuwi fifaiftre ci 
*w® tw» itre cit% fcnifa^ 5(i itre i ffa ^ *ij ftift ffafti *n f n u* 
sfa ftfti <rti stftiti iwfc *rfiNW c«ftiift c?ft toto «r?s*tre f <jfci fti i*n iti i 
^ flCTlWI, CHI—IftPR ^>r, fed, $«f, IWJ IWJ Hi CICS 

\W* ’Ttwftl ftft, ftfe tfJtftl vs ntwi Cl *r iff ^<fi 5 ti hi, *uNf 
ftritlftwt Iti C^h Itfl fefts H | qiRtl Clift WC# ftPH IltCTtWI 
ftiti ft das*) fire wf wti «rn fpRi fti*i itm ftfavrti cittoti 
utotift itimi ntfii iti, ftiPi fow^i fcH fttfi 5(i hi iftifcnnt 
ciftft ist-r m nre i «m ff*tn ci^ii fWi fcw ire nft rere itam 
HI 5(1 ntfll tfre *Sf*| SHI fcfts H I lfl«| fn nt*((1 ltd I HI CIt% Stl 
"fto II Wdt fag fl ifas lftf f ltd *Sf TOtPI fatl «re ^ SI I Cftl 
hi w sfa cinri iti 5(i i gt ntfrs ufa* aititi ftddi fire ift «rn tot 
w sire *••• utifi oftre i «rtgti ftm ^ftiti ffe si, stsre ^fita ret ifi 
nre ^••duti cwcire w a&ti stre cnaft ftfcftrei it wNf fitifaf 
w«i in itre i hi hr 5t>r caftri it* n i dfa ch i 
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Jlr’ST * 56T# yfWTl 




•ttfn C'Kt\ etvi*i f% 

Wl* «^j »1T^ fsrt*C5 l 




l(f( 

TTtPRI WW C5t#l St* ft ««R ? 

S*[ JfCW <4^1 At* SIR *C* CWU *1? SttS «t& ^1>1 5jt5 CSCS fra 

^*t* 'esra **c®r fa cm *tc* ? st* **rc *tsc* f *1 wU$ *m* f *& 
spsiSi fog wife fast#* ’yfc qtes 1 fa$ arofct* *16? ^s* *t*n— 
atsift* w *si>i, jftw* st*i* 'W ft* ssi?t^ c*ts *tc* 1 

**, <«*jrm w*\ <$fa 4ib\ *rfepi <rtfa*fcl <gfat* fw*i— tocs^ **rc*, 

-DCS **R faf$ *tSC* 311 sifS'OT 'esR fa$ ftffel C*ts| *tC* I 

c«f^rT^ *fc*t *si>i bf*t ^fa^Ts sc*, st* wi —atc^rsr sot* e*R ft* 

ssfctS c*ts stt* 1 *Tfat*&i ^5 wu%$ csm*i *t*Wv*c* c*ws *n* 1 



eftfats* tou <n*fci c*rf*r®i *fa 1 c*tfaOTfet* §*t* ^istfastc* 4**t3i 
*jrt?i css *1 *mt* c*t* st* ^ sites 4*^ **cn* gft s*rsfs am *jmt*r 
*t* *fac* wt« 1 artn *mt*l cwimtc* c*if%OT* §*u ^stt* *jt*rl*r *t* 
*3tt*, st* 4*fcl sts c*3 smt* s*$ fa* COTtwi 1 c* atafcl 



wt** frot* [ w qfe 

'sites, 4?f? to to t5 TOtfe* *t^c*r? TOfci ?tft*fcl $fro 
wt* i * 1*1 ^t^tc^r—W^T C*Nt« W «it^9T "*f< *1 to i csto TO^i 

c?TO wx <rro* **t? fire*? tft^l 4*i> to fro 
®N? toto^ ^t^rt^r ?xw& i *t^*i 'gfTO c?TO to srtc^ to? «*? cq 
CWS C*ftS, ii& *fft*ttf5 C>T *?t^ TOtft* 3? i f**tc? *t?t*tfci *?c* TO, 
sfal>1 CWTO^ *TTO TOe? I 

—M— 


wt*Rt?> *rf^il#r 

*ito? f?»tTO^s *Nt? c*s atfc*? fSrffe «ttfti? <?faft? 
*? *t$ TOttro? eifaf fa toflf <oes1 4? to 4*fi> TOTO *tcs a?K ®r 
frotfl? «Jfa^fa i *jito& *itoito? eifaffa? te cto 'sites— 

*t^t^ CS *TTO #lfw fst*R, C *I *TTO? fcft TOl C«|& fwf^t^ 
fTOR sfl, faft fat*R C«{& «tt« ?]fa ; 'Q I tfTOtC? ^ *f?? «ftW « 
fiwtfto t? fa»ra, TO <ii^i fae*f? TO 9 !*! ?eses i 

***ttar * TOtf-fiwtwr si?*? fa’srsTO *w$ stro? 
<iiTOe®T3 toi fa? cto*, to tot?? to cto^i 
^f? i ^trofartw Stsi *?? to;* 'srfaTO to tow, w$ *t*5t ?4Wl? 
^C«a faft ftw *9TO? I 

W & Ittt^ fall f%Xl 'G <TO it? <2tfa<5l ffat? TO fa?W I fa$ 

foeitft* ft*1 ttw* TOs, itew? to® 1? *s cTO^ TO-fiwfcs? cro 
it? *?TO C? *^?tfa *1 TO* fc*t*f* *?TO CTOCS? I ft>ltw 

f*MtCTO*, *tf*f?f*»T, C*t*tt?^*t»! ^?°N ^1- 

f^wt^t? ^ ftwtw c^ TOiart? *rc^ ^Prw 

c’tci? i *t^s»8ito? *t* ^ op t:# ^^ri ^c?c5, f*fs? c? ?*? fasstoc* 
^Prw fsrw c^tw—®tc^? c*^:* «r>itft* 'it? *t:«t 4?*? *t? 

c*^ f=r i ^t? fai*t *tt*t? ^ ** *?i to 

<ttc*—“'ifc ^«t^tfl TOTO ^fll*t=f *?” I f** fi»tw? 

<& m^tait? vaf^tc? ?t?t? TO?* ^ 9 t*?^ e t? ?C<1J f^®T ?t3J C*ffTO *t? 





csti» TO1 i life* * wfe for <tta McwTOt* i <n$ TOaTOtonr 

TOtWJ wy* cwTO TOsl TO, TO cetrre *£3* ^ *ftn fefa 

mi® cto^i i '*^'*1 w *tre* fefoc* to cTO* i TO 
cm* "*4®t« foft CT C®t*T fafo CWTO CTO^I I y9 * CWtCT 
fat* ftwcf, feft 4*t*t «rM=T afoTO CWtCT c*ft fewc’ftw- 

%®H I fefe 4* TO* CTO ®TC$£l® ®CTO TOtWJ *W TOC®* *5^ 
TO C^TO I 

to <iit fc«r c*fe<H$frolcTO *® w hwtfe* *tfeTO ^stfa® 
*TO *c*r *i® *t?r* *to* tot sto toc# ijp ^ ** «rtfiro 
tocs i wt*$ toc# wm* to«t * ®ts TOlrotc** ^ 

toTO ^c^cai* TOtfe* ^*0 fa^ra** «jlf^*ta i fefoft to $fe*1 *t(aiTO 
m*\ * TOfa*tC** ^ ®* ^"TO **i tocs—'“ si*T*$ 

* wfofcftcro *i®toc* ?c?i5T-TOfa®tc** «rtf*TO TOTOlft 4fro 
fro cto 4* ^ fa*i tocs r 

«rft*fefor toto >8^ TO to* tow 

to:? i csctoTO feft ®f*®i ?5sii *?c®=i i $cto *tar fore* fcro 
qflj* l ’fTOTO^ TO fo*TC 311 fe$ «WtC*t TOt* TOt^C?* §®J®s 

to ctoc® 3 i «rfor&rtc*nr sjfr*t?*f «fwn& $t*i fa® *rt?iwR 31 i 
*twi w* **c*i ^foc®* sjtfaf® to* to* *5* TOfft* *jtc$* 
‘foft* «i* fa$* fora* ^t** *tc®3 1 w* win TO3- 

ii$* ‘^fostjTsr «ijt« *jt5f^5ft»i’ * fejt5itfei&*it»T feeCTfS?* 

^%^|5| *TOI=I I fel tits «IW ^t*5< C5mt?T *lft5U fee*!* qjfl* 

c«tc* vfl5iSjt^T *ttP*l* *car ceil *^c^s 

I 

TO* *« ia«i ntcffi fefar fee? *c?s| »i*a c^fc* 

^*lTOtW WTO *CW I Wl :fe»R wtflt C^fc^^ 

*few vii**5i «i*TO *lf*t* i et? w* *lw ^ w»r TO 

m, w ^tet *r*tPr* w \ 

Wl& fe®r i c*t*i ^ *t*1 nl c^c* wat® *car 
5®ic* «itc® i ^ e*iTO « e i *1 ^itaPnrt, ^ cn “ife ^1 
31TO—TO fil^1l^|5| fe 5»1, *1 £ «l^c® <lfe*la 5C3C* i 



va^s wfa © fawta t s^» sfe 

■ofc «*rw erftfat© tsts *ts *ttsi farts fwtftw* wu ** fast^ 
*lt©1 *tC© St*—Wt«, TtS, SJfat « 5gt©$ »l"*tc# Sf^CSS StSTI 
tfasfa© i <e\\ «itfattcss %i fwt^ws ‘tfV * 1 **^ 
sststcss my fa^s ©sc© *c©i efts g-t’ sis ©lets sts ^tfcvt© fwws 

‘•W «W CST*t^’ SI tf©CSt mift® fasStS*ftS §*tS I fa^lfa ^trtfa* 5 ? 
life SI fac*lft© CSttS vUSv fasc^t 1 * tf© si ’JJfSrttfal&fc CTNS-iW 
tfafaj cstsrtc© fates ^f%c*t *fc©fac5Ts i fas fa ©1 cstttc© fates sc»ifac®is, 
^s, 55 ijcs tsfa© fas s^att^e^, ssc©1 si ©t« stfacs qs©t «ftesi 
SCSC* CtfS fag *ft$ fas I ait ©Si fafa (first*! ©sc© ttess fa i 
©cs *tss^ ©tc*ts fassfatsi *isc© ©$sts ©cs facsfac®ra cs, ssttp 
‘Ists’ stes cs 'si'fSt s^$ seseg—fa^ifa cs fas s^fcs ©srcl ©cs- 

4 5^55 I 'Sifas^fas fa^CSS StSSl CSCS faC© *1tCS3 fa I 
$tS 3jfa* *$ CS, IStiTC'Q C©tS fag$ fas CSl, *S fag^ 5*TC5, *W$ I 

^g-swats 5*rt5C*is s«fal c©s*tstat o^ti>s my 'stts aisles sgsral ©cs^ ©si 
esc© *ttcs i fa* «t©fac© jts fag^ ^fas sc*t ^©stes sfo© ^st'® *res ss i 
(Stst 5 ! ©CS C*fStC*IS CS, SSS'S ^tC’tfa 5 © I c©ts fas fafafc 

©to cst, cssts esc© ^©t© ^© ©cs s©stcs aicsc© ais* ©1 5c*tc© ©fauc©s 
fac© ^%to©tcs i fafa 4 $ miy sotto— c©ts fascss ©si ^tssi sss 
sfar, ©ss c©ts sscss fascss ©si s®ifa, my sc* c*fc tscss ^esis si ©sc*t 
^ fascss S<S1 ^<5fa 3CS st^sts I ^tS'Q c^sss^ ^trtfaf^ S^J i sst^tc*f 
C5fts gtl> 5tcss SCST ^ss '®tc?s sfas starts ^facsifac^ fa^fa, ^ifac^F st* 
facs ^ss fafs S^S SS I 

©S WC# StSSI^ SSC5CS ^cascsfatt I CStS SSJS *S®1 «st«css 

s© ins ^s si steers statts ^fas©s ’tfas staits ^tfss^s ^^stft scs ste^ • 
cscs^ ’ifa sce& sscss ^tfa?, csi?^ csts 5?rcts sws ^tfasfas my 
my ai5 ©css ^fasts'® esc© sts i *Rcro*t *tfa i S'€ ©s «itcs • sfa*s ^<is 
fitfail© «ifas!facss fasit© ^s®tfa^ ^aj^ s^sts ^TssrHfas* fs«5tcss fafa i 
^ ^ (fifs^tfat© gsls SC* »1C*^ CS aj5fTr1 fac^af ^Isrts- 

®lJtC'QS emtt «lfacss sssfas^, *ts SJtf© fact sfacs •IVWI, fafa farts 
«i®©s casi h®lfas^ fastes ttff© c^tc^ts i facts sg fatfasjt^csl; ^tc^ 
'tstw fastes C*!C© 5t^c®11 I iJ5»^ stc^t stfaicss fatlt© ©t^*ts 

^»tct»is fcsI&ftWs tsitt* *\W tSt? tw*t I »rtOT 



>»*«) TOr3tS f 

^ wfa c*3tc3*r frotfr 31 3t3t3*i 3<53t3 «fTO TO3 i 
>»<> 3tt*r <lvrr<-f%«5tC5f C3tt3*r 33 TO fwcu 3*3tf3$ *31 53 i 

C3 35*133 ^*2r *fl% <5P5-TO*1 * 5t3t*ft3 *3f^* snwPNrfhl 

TOfafa f^w to »ro, «rte3&t$3-f3f?fc h®tft* *t*fTO *1 *f3>*i « 
*rttt*rr&3i to cwfa 3j3^i 5«re i c*& -ifro 
c-stfkfr^ 31 *tf3JT*ft 35t*$ »rf%* 3t*r TOf^® TOfro* i fftfrw* 

^ ^ 33<3 to 3 far i c«r3tt*R—4*ft> j>** C333 ftcsre &t3 *ftc*f 

C&W CTO3 *f£ TO 3tt*, 53f d^-TOTO^S* C$33^ ft* ft* 4TO1 
fcfa TO <TO 43? 4$ 4TO1 *TO <ST5-*t3*t3 3fcfafa* TOtfal TO ! 

35t*$ ^ *t$3§t^C33 Iffc 3f^5f 3*3t* 3TO 3**fC*' 3t3*tl TOtf 

3^«f c*?3 i TO-*tE*3 ai3ft5 cto &t*rcs i 35t*tc*r 3^ cTOts* 

*i$lft 51®T C3$ «f3tC53 «tc^r f31 3^t3 I 3^9 *3f** ft*t^8! 3l*l CTO 
\*Fi** C333 dC* 3t3, *3*1 53 (Til «f3ft53 I 

3 35t*tC*r 3*3 3ft3 3t*1 CTO «T3tC53 flfC3 f3*fo 

3tf>, *t3 3faf** **—TO *tf33fo TOI1 f33t& 4*lfr f5t*t3 TOft^s C331 I 
4$ 35t*tTO* C3 1$IV5 *t3* 53 4^ 3|TO I *t^fct$C33 4TO 33ft I 
C3^ **HC«3 3It3t3' 5C®5 ®4° 0 C*lfl> *TC3t*-3$ I 4$ 3*itWS3 ^f%f< 
3C3§ ft*®, 4tf5 C3*tfi> C*tl& 5t3fTO3 *t3 TO I «H3 35ftZ13 *3 
*ttf^3 ^3t3*«2f8ft^C^3 »ft>Rt^CT *^^3 333T3 TOVf%C*IST I 

i? 33C3 ftft 3tf*C3 <2Tf3 4*»lli> *tft3tC33 *3*tC*TTO 3t5t3J 3*3C®3 ; *333 

33C3 TO C^t^Tl C^5t3 f<5t3 3^3^^, ^t3 C33t^1 3t8rtC^ I «Tt>R 

3^5 f?^tC33 3tC^5 '5(t33t3 *13 <& ^3^t3 *tf33^^ 3C^ I ia'fl® »ItW 
f5^®ltC33 «!35Jt5t3 C3C3J «iN3^t3 TO ^3^3 *1tf»lC3 GWI SfU^T, 
3Ft*r C3C3J ^t3l«tC3 333t^33 ^ 4E*!3 C3»lf<f3tC3, ^t3*P3 ^JtT'O I ^ 
33C3 ^^5rtf33 f«P^^3 ^3rf3*1»IC33 3*3 ilf®W-vfl 

^3JHT *« 45W3 3W f«f3 «T53 ^3t^3 I ia44 3tW ^T5t*f *rt^ 

^ «nt “lt« 953fas ?ptl&C3 CTO3I i&8* 3t^ '®l1C3f35t3 

3t^f33^ TO 3^133 l 

<£& -It^TO^P 3t?3f^, f3f3 3t3^lOT3 ^^Jt5t3 MUF TO 

*1tfTO ^C3f5C»l3—f^f3 fTOR ^t3*P3^t3 «t3*T TOpit^, 33^ C*ft3J33 «f^9 
f3C3tft I f^f3 3l*lfTOR-^33W3 *1^ ^t3t3 C3^t3 C3C5 



^ «tsf « fait* t >*1 

^tftrei re*«i «rtfa c*fc w\fc wtc*ra *zy cm c^, ct cwr 
ff£cs> *m*\$ ret* w c*ntc* *t*£*fe* ’stftrei ^tc?, «rt* «rrre 
rere *fe^5i i 

iW >!tC»T ^UltEWre <3*1* C«fto$ 'OTfanUtCT* ^Plt* 
recre re cat& f^»rtc«r «rftre>ft*wi <& refc -recre w» **i 
5C$fre i ^ *tw <reti «wrei ®tre m fef* w%re c*, ^ 
C«Vs hwtftv WtSfret* 'Q *rftPItrel fef* <5t»I*fere I 

*t$* f*or *trel?ratc<rir *f«w»1 «irei frees Ttetfre **fre*1* $t* &i i 

ficre <ret$<®tcs strereft, *tre**utret^ i *t* « 

free** fiffc $t* «ltwl *tMl f$*r *1 I tflW W I 

fre »rtcre, ret ret* «t^5 ^esttf fef* cresfeere, c* ret re^m* 
«tS5TNjt* **C*e5* I C*te**T <JretC** ^*1 «l«ft ( «ffa i *W Si *t*Ft* V # 
ftt*M) fef* f*faes ftesfsere i 4t «t*e?r sre *fc*i feem rei csre 
*tte*—reeW* *Ftfce«»te** *ts c*e*f fef* ^ret* *» *t«Ft* *°° tt*t* 
<refc ere re* i ere to* c**r fajjfre ^ret^ frete* *j**t* *se*ftere i 
re*re $ ere *ere $ *ttl> *tf*es sts i 

^ ree* ret*fctte** re c«rfae$n> *e*r%re, 

fVof rest#!* sstretree* $t* re re* re* rec*t e*t i 

refasfr w? *wftt*i*—fef* fe*r* rejres*t i <*to « 
^rees* *e* *re ♦nr *t*e* re* re* f* i cs *fMlre aFest re^tfl sf*es 
re*es, cut *irete* fef* ftere «itwnr ft«rtft i ^ta ^i *ttfi*ttfto ^rets 
ste^r "Tfvflsr *tc?nr» ♦tcre f%f^ «ife* ^*r i 



?fa ?®rl c? tfoz's c* *tfa *froi c**r— 

stet*T fa *?E? r ratTOl ?»TC?—'®ltC^ ?t? l sitre ?T *?1 *«lti>t? fa 4*?t? 

c®t? orw ? ??, ^ cw cwt? *ro? 5jtc*t >« fafafc •, *rtra &*rc»i *irow 

*• fafafc I <5(tft* C^ttt? *HCT*I C? *tfat<5 <?J$ *tfa *l$fa5 5W1 I 

?Jt*tT?fcl tfatOTl vi& C?, 5ffa ?* WH WQ wft Sit’ll ^t? *tfa C?*ft St*? 

*fsra ?sr m*fl:?, *tfa? w tow fa w ^""fa ?e?cs ^ron c^sl i 

cstroi w* iw «r* i fa$ ctchi, w ?? w **w 

CT, *T? fa$ ?* fafafc fa*Itt?? %f*Z^S fct*n ?C?E5 I WtPH? fat* *tfat? 

c*% ^ fafal *rac* ttci *t? 'sf^ qttss i ?5t?? *t? 5i5? 4*^ *tt? nj* 
*tf??*ST 5t? I *1? *ft^* *tOTJ 5*? Mfare «Ft?W? C*ft?? *!W 4frt? 

?tc^ i ^<tr?*rfa* fasrfa *tt*? cst? ws *tfare ?tt? i *n$ cw^r, *tfa 
fa>!tt?? C??t? *H1 I 

^??t? c^ *tfa? *?t? ^t?t? ^t? ^tws *t*Tl i CWfW? *tfa C^fa?1 
^6*tTO ?t«tw fa??1 *5[tF5 *ft? I fW *t<5? c?*rt? fa *t? ? '®t?1 *&*T i 
c$t?tt?? to srH&tw fat? *t?i *tt*i fa i 

??, *lfat*t»i? 5t*t? *?1 I *T*J *t? cTOt?— 1 *tlt5*I ?t? *ICT *1t*ttt5l1 

?t?ts, c^i c?*t ?<s 'e *t? *ftts? wite <:?*& i fast*? c? cst§ slft& 
?C?t5, 'St? *ff?fa * tftTO? *K«Jl *? i (i*TC faai c*r?) I 



^J^f=f *tit®*r \fat? wie i »r^j *?, ?-s 5t^t® ?fa ^? f ?t? 

^C? ^tw, ^t? C5tt 5t??tf^ ^C??j ?t? ^C? 'Slt’TC? I <rfa ?f% 

5C? I 

«rt?t? ’rfa ?f?tc^ 5c^r •fit®* *ws 5t? ^lw i it\* 

cm? «ft? ^^1 ^tc^5 C?C^5 »!?? C?^t 9Tt^tC^ 5C? I ?Wfa, >T?? 

cm* «i<t^ ?faw ^tfac?^ 5F?C?, 'Sit?!? *W ?1 sit^C^r ^rfac?^t ?tsc? I 

4% C^51 C’tST ^tfac?^t? I fa^ *PR ?2? ^t^, ?t? ’tfa • 

C?sR—^fa? 5t? ( Racording drum) I C^5t??1 *tt?t?fa®i 
?j?c?, ^*t? 5p:? ?1w 5C? i ’ifar?^ 
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*?< f&aj 1TOt? tte 'q *tftf« TOtt?j ?Rtr?i ?re i 

*?• fe* c??1 ?tcs$, cstl c?tfc?3 (*0 5tf5tc?i v 

(c?«r w *tf?fa 'G *rtre? *k?ti c?*ft) cstc? ^cs « w to ^s 5 «<*$ 
*tf?fa 'G ^ bt^tlfr'G 5^? cto ^ro i toi to f*TO 

C$t??1 *ftTO, 5tTO *fo C^TO ^tc? TO ?tffl5 i 

«t? — ? Ffatfi>? *iTO? TOJl *• 

<fl? # S — ? ” ” ” >•• 

TO ??1 TO, ? TO, <TOtft? *»li> TOC* CTOTro 

i CTO^ 5151? *lTO, StTO <TOtfl>? & TOt* CTOTO ^ C?: TO *!tTO I 

* »» > # * „ „ TjXMt* 

xj» 

<t 5i?? TOc? i 

^ 'Sttt *t< TOtfc Jura TOC? & cto^ 

? ?' ” ” ” " \r C5fC^'0 

« »' * ” ” ” >* C5ft*« 

to? cto?i *tt to cto *c? faflc? fro to? 

*fro c?«?i toi i 









TOt?tf% ?tsw* c*t^**i 0i c$tw? 

?1 CTO1 TO, TO Jfam %ll TO* fTO W TO* ?WW <W 
c?TO?* w to ftfwr ?tcto to TO*t? "W wrfro *z% c? TO? ww c? 
TO ft i c*& w^ar w*ic®? w? ftw?, TO c«rc* TO **8 ??? TO*t 
sTOro? w? ftifcw?wtw* «itoi ftifera? c* 11 wwt?i c«rw^r '■rtfrotfi 
f$TO? ^»rr^t»f, towi f®TOt? ?t? tfrot? to *ttTO c?t?t3 im? 

c»r^fi to? i <?& c?*r to$* tow* to? ?$? crot?*t? wrftro?? 

TO? wf® *tftft®—TO ft&w?cTOrc*a wtfro® ok, c*ft tow c*t? ?ts? 

. TOWtCWe TO® TO? ft I 

<W*f®? ?? TOW? C*t? f*?t?1 *?E® ?1 C*fc? ?tS? ftWTCW ®?? 
jpRTO?? 3TO? wf®w ctfctw i w<tt? c*t^?®r TOf?w? ww- 
wtijR to®t to c?ft? ?t*i &w? 'sit? ftTO TO* *tw to TOrc*? 
?t?W? TOW ?$? ft*fcW? TO tp? ftwc??—'tt?1 ftSTOTW ??w i ftitaR- 
CTO5PW ^ 4®t?*& ??W? #t?? ft* <rt ?*? (47 ??t? *fa? tfta?? 
|f®?t?*l 

TO*T 5TOtro? OTTO‘S TOW 4* TO ?JTOtifl? TO ftfew?CTO?C*? 
TOT ?? I CfftwTOl TO1 TO1 TOTO ?1 *OT *ttitCTO C?WE* 4 $ TO*t5 
CT, ?<5 TO C? TO® ?tW®?&t?t 55 I C?OT f*i C?t*T 55? ??W f *1 C?t® 
TOfct?®tw? wtTO? fttTO^ftro *fw ft? <*w <4^r 55 ? tow ftwr? 
c?*r wtoj# <jict ftwft 4*&1 wt*t? troi 1 $t? *nroft $f® tow *ft 
ftTO TO C?* *W*ft TOtCTO WTO 5W1 I 'St? TO TO TO C*I*T TOTOt? 
WTO WtTOl I «rfww^?1 TOW1 *ltTO, fro ®^TOt*I TO TOWtffr ?t*W1 
sfl I ftw? TO ft? *tft*H TO ®t?1 Wt?t? TO U? C5t^ TOW TO 
TO TO $-<trcW ftcws 51TO ?51 CW«r ?*ltc*w I 4 $ toii ^ft^t? 

Wtftw TO I ^^ftw TOl ?t*n TO CT, ftkTOWtCW 

TO? TO? &TO* TO l *t? TOT? wc?w Wtc?^ WJtTOR ( >«»• TO ) «??? 

ftfTO ( TO) WflfrM to To® WC?? I ®t? TO izw crofts? 
TOWW1 W^Wt? TO?? C5, C?^ TOW C? ?? TO TOfl CTO, ®tW? 



V9,# «lfa*fa«fa [ 9*, TOJt 

toj ft’.TOc? ftitoTOttTO? 5tc***fai ft?ft?«ftte fa *torii to 
?fato «tfaf& c*tc*i 999 fatw? toisttoi f%*i totw ^9fa to 
^ yar *to? *tf 5 f*«rrcw* 5fa&*R cro, w ft to? to to c?, 
^to? ?* 9*9t? ?to fttoTOtc?* to *ftt? ?t* *tfafarc! 

croi tot? fttoTOtcro? to toi Jt ?tc*toi C9*rci to 
*tc*? *tc* ?i iwfl *t« to c«r?i i 4 $ *tm ftft? c^fft, sfa, 
ftfa «Tt%* C*Tft, 9tft? ft^, cfatft? ** 1 —?? f*$ c?TO tow? i 
?i cro? to fro ?tc?*, c*ftft? c? < 4 ** *tto 9 * 59 , 4 ?*? c*ft tot 
to fa ?i i to ftft ^c*fa»R ct, to 5tc*toi 9t$? w to ?9 
ft$9 TO* %ft?tft 9?1 to, «tfTO%1 99? fato?C5tC?*C* ^tfa to 

tofa, ft* to ?to c**[* *to? ?ft**i faatft* ait* ^t*? fato?- 

C5tt9C*? TO I fat* C*\^t ?to C9t9 59 faC99C5tC9£*? 5tc*tol 
TO CFt9 ®!WC*TC I fac?9C5tC9* *I*J *5C*r9 C9, fat* fasrtftc*? \9 
*ttft? to tore i ?9 f*i cw9?t? 9? £9®tft* art* to* to 

^ftC*!?—ftto?retC9i:*9 ft^* *tC*9 *tC5 to ftc*9 *t* ** tofa*? ! 
tor cto «rt9 fa**t’ 959 *tre c*^to -fro? fosstft* att*-4? to cto 
®TTO9 TO*! rettoftc* ftft C9*T— -‘Get Antony Leeuwenhoek to write 
you telling of his discoveries 1 / 

fatft* *TO ftto?retC9C*9 to TOll <TO «fft4l, 9ft* 

*TO9 999 *9? to *tre «Wt* I 

9C9*T C9ttoft9 nwm\ \9f TO cm* fato?retC9C*? *1^9*9 *5*1 
C9C9 49* $tC* 9C9991-93 *tfttC* *5C9t9 «fttC*R I 

4*ft? to C9?fa TOl, 9t9tft? to C9 9 ft? **T TO to* *t?$ 4* 
ttol C?99t? I 99t?*lft 4* C#ftl «fa ftc? *1 CTOT9 to CTO* 
ftltoW5tC9* ftTO 5C9 9ft I *tlf*T C5tW CW91 9t9 9l, 4% 9*5 9* 

ftfiar #t9 ^ ^utot^l *c^ \c? C 9 *tC 5 § \ fa? *\ 5 e?tc* tot? 4* 
Ctol *9! fttsft I ft* ^9fC9« ^ CffTO^l I f?T99 *1? fa, 9$t9 *15 

9-^1, «*! 4*C^r^1 WC9T9 9C9T *9W to*f? to 9CB? fa? 

fa CTO 9tC*9 i 915C9? $fatC9 4 $ C*f?t^F fa?^ 4 * to 
5C?ft»r I tfttto? ftft CW9CST9, 9tW9 C5*t9l *t? *tC9 C*ft 9fa? 

C*t? ft? C9C9 ft I W cmt faC5TOtC9* *t* ??, *C99 *lfa 

to?l ftfa *c? *t?c* 5C9—»ift to .«ifai i ftw ?i?? to 



«qr»ir * 1 * 

to ftfccsTOtcsw mi to»tc cq, ^ ^srcTOftstS'Rl ?fr* to* 

to TOff cto *tw 5 ti, fa *roi to$ fa* *« i »w-f%«TOi 
w *t*V*1 to wto*, c*ntiR« *to* *tfa*m?* f%$ i 

to* ^ftfa *t« ftfeRntwf to* cmm^c® **[TOtc** *tf**rt- 
c*r* TO *t£tt*Jt i <mtTO* fa® *TOal $t* *tfaTO£* *fattt **:**, 

TO«I $TO $5 «ft?KI, toto utro c*ttTO cto cstfc «rt% *ti 

sc* *ro 3ii i fti f*fenRcytare** *rfcwi m>f* fa*(* cn, 
*tC* 4C*TO C**S1 TO *1 I vft f*taRWtHC** TO* fMS <tf*. *C** 
c»itnftf& cto $t* sfc*-*t*i *ift*«i *sr *tftra cw^t^r to i fas wj^Ni 
*y fafosTOtcTO* sjt*i ( faf c*$ faft *t st*st*i **m *11 *tl 
^cn *TO fafa TO TO*TO Ww*t3l 4*’ TOl $ RJ* TO** *Tfa**TO 
CTWCTR—4«R *TO C*tC** fsft *rtfcs fa** I 

tow cTOfaft* wim to ft*TO to **t& ** TO at -* fc*t* to 
fa** *«|*H«i w w **t-fwft*i ** fro toto to i wtc*ra 
*twrt *cto ** 4** <st wjstai *y TO *f1-fa*ft*l w* fro aic** i 
*fa4t*t mm sew *m w to* **t fa* cto** c*, f*$m- 
CStCTO* ***1 RTO *^C* **J I i«TOfti>1 TO ** «ft% TOCS, TOl Wffl 
*$* »tyc** cTOTOitc*^ ^far stfro TO! f%f^3f *tc*r* *&*, faftat 
stw* s**t* *twi to fafaai *tc*r* TOt* «*Pt i ♦tt-wi 

Wcwcytm^ to* CTt*tM> * i 

WnRtytcw «it^c*r?r ftvW f^c?F sityc^? ♦tw, 

*JttOT TOI—?JC5£f I ^tftfl f%f* ^srl*! 

ct, *to $ ** *^r **c^f ^y«f* m qt* i ^ 

ft^yrotra^ ftwy *y % w* vf4 i **ot 

4*t^ ftyl fvf^ srtcf^ c*:y ^f-f^ y'rtly yv *^t*=r, 

c*tfiw vfiyty *Tff«, ^ «ryt« tcaitcvr 

fy^y am tor 1 *R1 *1to f»T* «!T9 *1^*1 w ^ 

c*r TOlftOTT 1 

'trc^ *itw w ^•ryt** ▼mft*, to fait ^tc^F ^b$ 
*ftOTi RtTO ^frofam 1 





tirettfic&r jF'yt* vsrro 

331 ftsft c*t:* «ta ft. is. Rtf -43 

<ttcw «r^H— 1 wfatft* Rf®3t3ft?i *‘C"f 
01 »pFt»i >rtP? 33i>t3 ror 4Rtc3**}CR 
(%V^«r^fe) '■itWftl TOTCf* i 
3c»i3 vtw ’jfalft >rc*tw >jw3 *% 
<w 3fa *fat3 w« *wi i 

■ •pr c^ RftpSl* 4'3ft3 5 fc Rft^taft 
3CT3 $Ir 3 W 4Rt«* «JW RtCTftl 
▼w i $tm 3ft *wi vitwft 4. 43 . 

fwi * %*3ft c»rtm i wr C3 rot«i «fet3 

*T33 c*i3 ftf33 c«rc* ^c«r 

RtC3t*W3 Srra 3tait3 Rt:*T Rfe3f;fftt*l3 
■TCR C33tt3 C3fttC3ft 3ft3 *31 

Rfa3t<?ftt*i3 c"ft f-rf%?ti5 ntfn^ ?3 3 v^* 
¥$ towf i 43 Rtw C3fft Rf§3t3ft*if 
tn^ §*rt3 c*fsi ftfa *ft3 *t33 ft i 4f 
Rfe3t<?tn»!3 C3^i 3tR3 c»i: ’vs 4*r. 
C’Fftft I 

43* 5f^tc? vfti —®ft$l3 
4'5ft3 3 fc RfB3taft ww c^ftft ftsftc^i 
43* c*Tftt*i wr^ftirt 33c*r c*t cm ^ 
^Ix^tfetir ft#l33t3 4vtwi •jw c*ftt*3 43* 
«• ftftf C33tc3 R3*t3 vwst i 

%«Pr C3 *13*1*1 >•§! 8« ftfttfe ^t3^l3 
Rfartaft wwi ft. ft. C3ftjii 4?- Rt* vtft 
^£ft3tt3 4'otwl *!fcv Rtrafti 3*t33 i 

sjjsr ?5\m Rtfroftr 

■NR CW 4. 4?. ft. v^v tfStfa® 
4v *i*3tc? 4f*ft—4f®333i Rrotrofrfift 


CRJtft>f3fft*l ^ftft rtlf 4TW RtCTtftf 
qyw 4^{S =t^=t vtwNi Rfo* Rtft^ft 
i 4? 3*3ft c^ft«n TOitfar >*t ft 

RTOftcv&fift ft:?#?! 4$5. 4. 3ft; i 

*ftnttw «rrf TOjsrfa fSr«r*f«r wrtftvti 

R3<S? ftre «rw f§. 43. Rtf -43 43 * 
33ft ®rft1 3ft—3ftr*ft33 *53*5^3 C3ft 
&ft 3tf*i ?ft c3ft N 3ft3* sfto’fft mwtf 
sftftft w c3 *3 *tjrtro °\tm cnn. 
vfc^irv *pt«^f3W3i ft:^? vcmpr«, 
4t^s* ^«r ^ vft«fft w m c*itv ^rft 
tovi, vfai 4rft-^3?li ’jj’ft « 

?3?ti ’T’SJ«t3 n33€i 3jt*ft C*ltv fw 31, 
vSt?n ft 5 ! Rtf I ^3 nt:^3 Sftwft 

mt 

Rtrf3l 0,3 •• 3^ Rft5t 31^3T 33i3 VJWl 
4^ 3ft?3 CT3RtPft ^1 ^3^1 I 

C*fr^ftf*|R C3 5 T3 ^ft«flt « 
ntR3 ^3tft3W nft3l C’Tn?, *ptV^fV{WI 

^WPTVft ftmftWRtf-RVJVftftvIf I 
*FJtftC3 , tftlt3 ft®t^3l *13tft?4 *331“ 
3^g«ft3 3^t^3 *lf!vl VC3 «TRt*r Vt3Cf*r C3, 
4^ >T3 <*3t3^3 3C3J C3«ft »I%nVl ^ffgft, 
c»r®ft %: *!• Rftft l 

C*it?fttlS3 3Fv5!p'®ft Sft^^l (33*31) 
*ft«3l ftC* I fe’fftl R3^?t3 4^ 3t^ftft3 
*ft^tCT3 §*13 VPn^t 4 vfs *ft<3 3ft^ 
43^ ^5t3 §*T3 §t3 ^3tft *t* 3l3f33 
VV I 4f ^ft3 ntC3 C3 >Tft1 3KS3 «TC»ft 
*lfttC3l ft«|, «t3 f53f* 3^3ftl fftvft 
3*-^3t«t ^3 3CT 4f*ft I 



|s, >*** 1 few «U 


*it*si cnt* i at^- 
fafrrs «s| ntcaw faratss fat* stsfe »rfas 

sfats* fat* <s*|i> «Tf^=r cstsfa *si 
«rtn i atrfal ffefar® e fsfar® snr— 
s* ntss-fa« c«twfa[ ntssi cst* i 
*r* ntiars s< ^ix»n, ^fai « *fatss s^ 
fr»i 

^5Tl-4-ifi? «ITOSW 

st*i csi*;ssi>ts *^* erstfsa s*stt? 
4*t«r—cstfaisfc *r<st? etfaits fets 
a?tstt®ss w> *tfasts s$s fcnats *jsi-« >*$ 
cs ^rtcai sapjtk *tst* i «ts 

ftis sits *wsv\ s*sts st»i wfc* cs «rt*n 
*si stsfa®i, ft* assrsts't cs stis ststa 
stcs fa i 

cs s*s ffarc §n<ars stfrtisi 
gtsfas, cssrfa sarjcfc ssfa csts *ri®t* 
«w cm gssts *ts cnt*—ftncssts *rtpfa 
cseftt* si fai *tar c"m *sta *m* i 

ftis c*tsfas stsnss *msvt w gts 
fa si, ate aft sfls'fs artsi stts sts *tn 
*si si* i 

stfstts cs sstss s*t*ts-sts stst*, 
csefa stsst* star fats ststs fesistt fa 
sn, st«r sc* cs ntoie *ts stts i 

stfas stf*ts-faissisisi stst*s, 
cstfatsifes cb&i sfa s*s *s «is sts 
fata sts cs, sarcsti* ^sasns s*tssi 
sffats *tisr fttsi css fag&i 'flfats 


<ro*s i c*s si, >&«* stiss srfatHfhr 
*rtw «tfc win c*ts nffats ijwti *t* 
fata stst* si i 

s?M s<cs**sfts star strsc i cssti* 
si fag cs cssts, afa artfats arts i 

>»«•* stiss <sfars stts *lfa*-8-C* 
stittsi scsfas, cs sews s^fa* fifsfas 
*ts *yfar?lca fats *itssts sts*t*s«Ji* 
sts ssfatpr 'sts cs^tt®s i 

fa*, qjri-« fa* c«rgtB «wa csts ssr- 

*frt fats *sts, c^fafait^ csts fats 

stars ss*-#t*s csts csts ^ exists cst* 

'jfsslt* «i artfats'e csts i 
* 

fclOT ssfesr 

'QStfar^S CSC* *£T5tf%^> 4. faf-S 4* 
sscs artsi sts -ssfaN-sts cal gtss *si, 
saryb 4*afs stress ©is's stta ststs 
fasi—CS SlSfS CSS1 fatst* I 

;s cs*fa strifes sstsats cs 
w sfa c*t*n stst*, ai famss *ts 
fawts’tsi 'Bit-tsi *stss, ‘nmtuT ssfaH- 
sts ^ftstst stsa siss*i sartss fasH 
*ts cssts*ts ntafat^ia p¥ S?ts i 

stst* cs^t ears s^l*l sar c«t»- 
|ts sts sts sts'e csta stisi *t*fa 
fssfssrt«itss cantfafsaats^ wts &sfa CSt*5 
st»it*s, stars ?sfa*a ^fa^teiss s>ts 
«s*i5 ^sts-«rt*s ^fats «rft* i 



3T7T?¥cf - 

fiwfw* Cffrr* *fi * farft-sfrfa iW* TfoFni 

»8ir jftr»! f%wi^r *rfwr «rfeifo 1 <n| ^rw* q t ^M< 
?twr w veto feature frf&i vertftnftrvto vreto «r? ‘aft « fartf 
^ jft^ *rfaivtot 5 n wr *t* «rfro 1 wcTtoj «toto 

ft fa* ftafa fterc <a?svtft« 1 frsrtr^r sR*rf«rftm 

am: effo vrto *rft*m vftapre *rc«rfc «r»rtft^ *nrc* 1 *<r ornet 3 ?!* *rwj 
*fa *rftvs* Wrtorto $twr« ftwtc^ atomt*, nwttofl, 

wto4ft «r^f$ Tt*R wfa ^nt^R'hrsi ftrtt^tte assra aw 1 w 
$ *rfai ^ar ^ 4-^ emi vn rci spra *«n, fcfRfr* ’rfetoi vtoM 
nfaFtorc^ '*totft«rto *1 aw 1 *tr®rl atft? ftefa * ^ 4»rfm wi» 

nfitom «n*l5 ftara ^ ftftw* snrMM mftaft m fctfca 1 

nfitom $a-Mm fcww ?wN $a$»nfc tttfo w ^vfato 

ntf^sj *rfm ft^ ** <ra «rft *farc«rj* m vn araa 1 tf*-fMtt*r* «rc? <<<r 
«rgv «rc«fo 4tirtorci cn#? ’rtotaj * ’tontf’rsi ejftrarw nftrori 
**rton Tft*n »rhs vn w ^1 vfra^ *rtoRtm ft# fc*to* a«f ’rtatrato 
wtv ftmstw atom srfflftai *tki *ft, «rt^hr wti?« <w*r < 4 # >rtoTfav 
sftfeftw w vt*fft nftem $a-f¥to ^ftw 'atoitaan eft 

wn *i Wm ^*ttft^ w 1 

[ nfteaw eft atm ?<* aft ] 


*»8|*|>, afttf 4f^J[5W cats, 
3Tfwt®1—» 


aowaato ^ 
»p®t*rfo, ewto ftwft nfw 




#*t ^Tft, JWR JR«Jl 


«rp*Wf*rt^ wt»r 


*t?f?tt* ?*n ?t? 4*fs miT3T?i 
cfew*i *3jM cs?t3t?r wi 
?t*& jrtoTO? >rt^5i «rfo*fi *t?i 
ftwi *tm w f?t? *t*tw *tt* 4*15 
*wi <ttat? *rs ?t? *?i 4$ *Kt*R 
?f? *tfctfiwfa i ft* *ti>tf*9trsrc ftnuft 
rat* iit»|w tow cartrctfait*--?'fett3R 
**t* *fa *ft i c#tntfarttw *rra *t?* 
«w *rfaf ’rf'ri tow *t*i*i ’Tift 
?rt *wt?i i *(< *fct*t*ra jpra ft? 
?<r? *<t* o>t* c?t«i, w *trNtt* 
c?*r® nt*fi *fo 4*15 §«sw »it?i c*jtfc:- 
«t^t? to i 

TOtn TOrfan *tfn¥tn *m 


fvi c*??i *fa*ti* »mfai *t*i 

cutRsfirm c*rrct*? tow it* vs ftfafci 

TO *PW—'efcjfc? ?t?J JffrTO *wci vs 
f*S ^n *rwf*l *mt?1 *rftTOtW oft 
*?TO 4%? 4t>Tf*tTO *tt?w 
C8FJtfofWft »ltm (B. Lyot— 
««•) I aittfl C?<ft*W—«NTOS, *hjTOt*W 
^tl*!l ftfas *tl *tfa FfWftl 
*CTt*t* C5CT *R* TO trt pfll 4* 
CSjtfoSTOt? *15 *w <ftt*i frotro:, 
*3twn ?1 cfrfiwtcm C«IC«PI^ %\ arhFftV 

r* 4 ) *wt*fo cror &*w *rt* 4*ft o*rtfo:- 

TOfa *jfc *? i »itnt <4 $ ^tftpii 

8ft* TOM ?J?*l "TOW *t* 4*fi> ?f fof| 





wfa * ftut* 


TO*, *1 TOftrfTO *fftfas (ftai->) I 
«itro TOftttfft *farc it$y\ 

<*H*t*t *i i 4<rtc* cm ton 
fTOl* 4*13 C*tfc ®ftft>I TO vt*f* 
*tf«tTO* to toMi *ftpra*r* w* 
<«*$« to ft i *t*i <4 to tomi ft^v 
vtc* $ **, fttt* to TOftrt* *fttft»r, 

*i TOfttatft* *?n to =n i 


[ >H tf, n* TOJ1 

r, ^<5T C*BT CTO C*fa*jM 4TOF 
3 ** wM* TO I C’fa’Jtl r-1 <«*< 
«rft wiftflfofci fcroft** tof 
N 0 -4*6x10® I 4* *<f CT- ft: C**ftft& 
*r*ftt* *wft 4*t3 to towlwi 
>rwi w»-N-4xio 18 1 «n^8ftFtc>i 
Wjt* » (>»«•) TOftl CTOftfatf 

vmft to ftg&i *rtft to 





/<JJW?I (r^ 


-^-V 1\ 11 CJ%%r*sr 


/TOHtgR 




SiSffejsr^ *r*f 

^#1? oT?ITv5d%TJSa Wir 
Ivnls vSCSJ faF*$ <J^*y 


m ftar | 

•rtcu-TOffiift* i 


TOfttt* *fi> 'sttn *M **i toc*— 
*1 K-TOt*1 4?K *ft^ *1 F- 
toMi i 4 $ & *TO* tot 4 *i 3 ftftfc 
*ftlft<f1ft’® =ri to* ’stm ^»JT 4*s 
toj *tt<*j ^tt* i >»•« $to* 

*^*T ^ifTO* TO K. Schwarzschild 

k-toMi <w «nr*tcir* 
ftawi to artfrofroR—TOftt* >rhn 
V\Z*ftt TO«1 ftwii ft* «w TOi— 
ftorr cti to TOftt* ^tr*ii *rfoi =n to 
jfft $*in fcfa®, c* to ’TOM 
*M c*«rt* i to c**m toi, TOftt* 

Vfo[\ fttWU TO I Baum- 

bach (>»»•) TOftt* &**&** TO? 

nfartn ftiro 4^ ^fctrortOTR ^{3 

ftCTOP— 

N(r)-10® (0*036r 1 ‘ 8 + l*55r _ 8 

+2’99r" 16 ) 


fro ^tw ft’sTOtni to* ®fift 
ftnn*i 

>rMi ’BTfaifa ^rt<rjt?f >rc«r j rc«r 
*t*i $c*i *roi «rt* toi i 
ftc?w*i wft*i ** dfti-<wti 
^t 5 ? *rft, *j aR*¥l*-c**i =?tr*i nftft®, 
vn* '«i*^ TOftt* c*r*fti i 

<41 CBFJtftftwt^?! w, 

TOfthf MMT-CS^fl TOt» ^ft 
c>r«rM*ft ^c«pF}wft ft* *troi i ft* 
wfa TOTC^ «TO CTrt **c* f 
to ®*r s »n* <*wrt* *?f*i 

QTSft rtt*1 5'6^1 TO *t* c*. ft**ft* 
*<T^* •ft^ftftl C’reftc* »T*t5* **1 
m i 

^tft*tw* TO TO ftwtH* 

?*w *tftf* ’»ft* «a* ftm* i TOt*ti 







cttn-cm *N*t* v* fawS**Pi* 
c* nf ^5 tnprhr,c*i!?i *1^: ^••.•••k 11 
v»i Wi vpr i v*t*t* *t*i*t*i 
ft m fafet, cmtw v** fttf* fenci* 
< 5 t*wt*l it* *1 *t*t* fcftf 1 <4 **J 
c*jtfofWft* *tc* <iicii faro* ^ v* 1 
vitit* <*$ «fF© *t*rit*t* utui vtit* 
iw 1 * spy* *m* 1 ¥tm ▼tni'e tos, 
*ic*1 *1 *f*it3* cvrfara fifteen v»ft 
vitiife*# v* itc? 1 ms <4 «rfiRi 
ifctit* ww ci *rf*itt >rfin niittitm 
mrti, *1 vititi 1 C?fc C*fc 


ftm?*fo vw «**' ftWfci* IT®* 
i*Hw *rf*sm vw mrftnfaf 
fftfll *tron VI CTltl v*i Vltlt* 
*t*ttt<51 l*t* lft*l ftl ^ 
eft* ¥tim cto majvPh c*t* *trow 
’TStlJSl ituftf 1 cm iti. cifa- 
vicfi «rtfWftn *rc«r vitit* «rfjfa* 
Cl>1 I" 5 # *»tc* (fl*-*,«) 1 

«WJH* m^TJEV»l IP®, C*ftl¥Vfl 

*tv*1t v®t § 1 * f*u«* vitit* in fife* 

4ltft* V* '®\Vf fcW I'd CStWl 
Vltlt* *Hlt*t* IV** TOlfa* VWJtftl 



w ft* I 

V^* M tfa* pflim? mitcn w v*t*t* 
*t*f* *(G¥9\ Wfftlt* I* ( **, >M1 ) I 

4 


vw. if cvf niti firo *n vititc? 
fcan v* rate* 1 ft* m *▼ f®ftr *Nit*i 
me* fitf® utcii ci nfvm w 
«rc*tm, *1 vnt *ii 1* 1 *tit?i v 
*t«rt* ftftfcvs mft'® 4* it* cv* ft *w 
ftfttc* mfr® m* ** *ft* *H 
v* *rtci n 1 *tm «*fri iifaf* *Ht* nfo- 
ftit* f^n v** 1 ftvt* 


V*W Houtgast, Biermann <W Martin 
Schwaizschild I *tlt ICTff—fCfclAwfM 
*twt*CT* wm nc** ifc V s * 1 
*1 "T* ^c^fftplt* CICT Vltlt* fv* 
'® m *H itlJWI TOT TOtft* 
utimr “t^F 'aciP 5 * Wa ?t **» it* vn 
^citu vi 1 

ci n 1^*1 Vltltl *t*i*t*t* **i*tw 


** to« firo [ ^ »kui 

TO, TO TO*{5 TO11—(0 fin «F5<ira TO tt'eil TON 4*f& TO «rfo& 
«t*rt1TO cwi TOtTO c*r«f1 TO *1 i ^c* f*fo*«K*TOf *tff*l I RtTOI TO1 
(*) *TOf TOtTO *TOt»“C*11 <ft^fB«— 5 TOtftTO I ft C^sf *t»*TO 

TO¥;(«) TOtTO aR*TO-C*TO TOTOTOfl*!! CTO»f»im 

*TTO *»t«*1 TO, TO *1 TOtH cTOI-csTO *iTOTO%* »n *fci *ra TO to c*n— 
cro to! 5«?i; (s) TOtTO ftita TOfa TOtf*ratPW TO wtw toi =»i i ^t«rr 

iprcw of? ct, TO*r *\v§* nrm* w *$ ftitw ^tTO toiI ct, 
•foTOTO TO9 totow i^t|l8 *catftTO TO cro to *nrt< =??— 

**re **r® to*TO TOt* *rt^; *fTOTOfat cTO TOfc® to$ TOtTO 



«k frai I 

^c<a fnd TOTO pifaw?* ^fTOs *m 
toNi i fit? *to A to TOfamfir* >fitfi* 

TOfet c?«n to i (*TO »>, >»«*) i 

(«) TOtTO fifipfl-CtU (Emission lines) fifaitf-CSlTO *iW Tift I TO TOtTO 
ir«r «t* ffW&r TOrtTO 7 Tt JS Pt; ft) TOtTO TOw Tfatfi* «rTO <w cTO TOTO 
to «TO-sTO* TO TOrctTO ct, TOa tor TO* 

^ to* i TO^ri TOan «ro $nfTO i <srf fatr 

<$*$ *tc*ft TOi TOtTO (>»**) *wTO crrtfeaR—TOf*r* c*rTTO 

CTOl-ClTO TO» TOTO TO*I CTOftl ^Whl TO *TO1 *TO! CTtTO ^Wtf 
ft* TOtTO frof*i to wr <w TOtTO to*IB «TO fan TOeirt 
TO*kl fif**1-«TO TO 5 ! ntwil CTO i TO i TOTO* ^ TOtfra &*nr fitf* 
TO *tfi*fro TO* TO fiTO to #pr < 4®j*rc ( ^»s>) cTOtfcft 
TTS1 TO sflPT TO TOfi®tftTOTO* *TO TOT *fhTOjW «ffTOt* 4* 

TO* TOttC* I TOTCT ^tflTOTOfe»R af^fiaM TO »TC*?t^t*«TO 2fTO TO 

CT,^ftftw-cnTOr TO*f «*i ntf^a cTO fron, TOtTO ftfi^TOiTO ^ TOTt 
•jTO ftam ntwi tom f*« TOtcw TO cnt*i, ^rc*n 
cTO TOflw *i Pnc»n ^i i fJtaiftTO; to TO1 


stfiw ^rsjffo Rtifro *tro i *rfii fra i *fc ’itffr® r «rkil- 

faro ^ c*rftiftfait*i cre*i *cro <®i 

nwtipPi <w sfr*f5 to < rir^ «, *tw* fro'-r to TOfra *nrcft 9 f»i* wtw ta«w- 
•to* to to* «ra*ra *t**i to$ fa fisj* **ro 5mrft "ffa itfi ?**t* f 
wro *t* to ^ ^ *ra cto w *ftffi fro'-r *to **fri <4*$ 
towtoreft f*^ to *t* i *mt% cto c*f*n tooei Fe xm *i 

%* «rto*i tow* *<tft ftoiprci FeXi-4*^<cTOt*TOttcTO*tt*tl5 *i 
nfon to*| 3 *t^* f*fa**i-c**t* to W5 towtot tofro cto i 


[ *r%t*t *35 crmr (5303 a) wnri feforo ] 


TO-Mj 

ss)rai 

tfftorN *itan 
1929 1934-36 

fiftfsr 

1936 

nfilfSfa 

OTR 

cntctor- 

(ev) 

3328.1 

1.0 

— 

— 

Ca XII 

589' 

*jtor (1908) 

3388.10 

16.4 

— 

17.5 

Fe XIII 

325 

^fojtWrt»l1 (1898) 

3453.13 

2.3 

— 

12.9 

— 

— 

•* (4) 

3533.42 

— 

— 

1.8 

— 

— 

qjtor (1908) 

3600.97 

2.1 

— 

1.0 

Ni XVI 

455 

& Of) 

364287 

— 

— 

0.9 

Ni XIII 

350 

®ttoH (19CO) 

3800.77 

— 

— 

1.1 

— 

— 

'fl »ntort* (1898) 

3986.88 

0.7 

— 

2.8 

Fe XI 

261 

▼fait* (1893) 

3997 

— 

— 

— 

— 

— 

* o^t 3 ! (1952) 

4086.29 

1.0 

— 

— 

Ca XIII 

655 

▼fait* (1893) 

4231.4 

2.6 

— 

60 

Ni XII 

318 

•sr (Jr) 

4311.5 

— 

— 

— 

— 

— 

®ttoff (1900) 

4351 

— 

— 

— 

— 

— 

*TOl 'S BWt 3 ! (1952) 

4359 

— 

— 

— 

— 

— 

▼ fifatn (1896) 

4412 

— 

— 

— 

— 

— 

®Wl (1937) 

4567 

1.1 

— 

— 

— 

— 

ftol 3 ! « ftfc*t®l (1896) 

4586 

— 

— 

— 

— 

— 

▼fait* «wtolt* (1898) 

5116.03 

4.3 

2.1 

4.8 

Ni XII 

350 

®ttoR (1905) 

5302.86 

100 

100 

ICO 

Fe XIV 

355 

^t^FT 3 ! (1869) 

5445.2 

— 

— 

— 

— 

— 

▼iteftcw (1950) 

5536 

— 

— 

— 

— 

— 

®ttoff (1905) 





[ n 




®*?XJ 

®t®®1 

•aif^fif *itc*1 
1929 1934-36 

ftftft 

1936 

nftftf® 

*rtc*m- 

c«m 

cntifcr- *rft 

ftufti (ev) 

5694.42 

— 

1.3 

— 

— 

— 

(1935) 

6374.51 

8.7 

2.3 

4.7 

FeX 

233 

?t*t»rc? (1914) 

6701.83 

5.4 

2.7 

— 

Ni XV 

422 

atf5 sft (1929) 

7059.62 

— 

3.3 

—• 

— 

— 

*ttc*1 (1936) 

7891.94 

— 

24 

— 

Fe XI 

261 

$ (1935) 

8024.21 

— 

1.1 

— 

Ni XV 

422 

$ (1936) 

10746.80 

— 

200 

— 

Fe XIII 

325 

(^) 

10797.05 

— 

125 

— 

Fe XIII 

325 

$ (^) 


ftftp-a«rt®fa «rtoftp «rfa 
■wfc p* cp— oris m aft at, cPtPt* 
p? t5 w i *tp ftftp-owtttftpr qpj 
®<fftft® ftfPi OWtW (Forbidden lines) 
»to * 11**1 *t* i ftft* cpfa^fept® 

P»1 *nRt1JsPw 3ft^> Wft (Metastable 
state) <tt*C® pI 4{5 *fPt3<afp 4? 
^®jffa fc^ftf® «W*1I JlJtPfJWC^ 
p*i *nRt**fa «hp® ferefa® *n- 
*rti(h »rc? wt %hi wm <®t* -rfo 
fCT to 3ft® CP? *W3t* 


to «rfon ®p «tfa ®tt p? ftft? 
c*«n pi w p *11 

?pfai »r»ic# «rtpt cpft 
^ i ®i ?ar?fct «w c^jtftffotto* 
ft®® ?p <pcti; c**rc—?pto $ 

?fai ft r ?wfti ft 
c?fa ?twi ? TOftt* ft^f® ?®t* f 
aihprcf® p? TOito ftc-rc pfattp 
>M#ftr w «w *to* cwtftft«t- 
3fai m *m «t*® *tar wtartottw 
esc* ?c*fti *pp# «rfttcp wft *it® 
*c*c* i 



toitw 


to? >** wtwtS'lrw fttow^ 
ntftfcw torocfc? fitoww TOfttft^t if 
*fti i ftp-?’ to? to? to top* to 
to ?t, town* TOtol<?i ¥?c* ftc? 
4¥|3 ?*t?? ntto qtftrft? &n? TOW? 
CFft TOFCT1I ifftCW? 4wlB TOWl tot? 
cn* ntfww* 4* vw faft fam** c?, 
faft $ towHS* «rto c?? toctp, fa* 
*itf¥R wt?w *1 ntto totife ftiw ntcro 

ft I toftfe to Ctot* fa? CTlt C?CTO 

fa*i ctoto* m to tow ?*, tow- 
nar <5?*? to? c<t®n mi» fa* ctote 
si mu cnn *i i 4* to? to* to? 
nfas*m to pfttoi, ton sto nrortfe 
TOti¥??t? c&i tori fawwtwf**-?’ 
?*? ?t? cnn cw§* si ton ^sir® ntc?* 
ft i cm 4*w* wftft wto? 4{3 tom? 

St* <J?¥t? CTtTOI TOTCTO, fa$ 4?TO *rtf 

to?l to?j c*r ??*t? cm fti «* 
TOwtfB* nftsntc* fafttrofc? cro 

(Fermat’s Last Theorem) sjtc? wftft* I 
nfts, TO ftto*? *fsto¥t? ctoe to 
4* ftTOft TOT nfaTOTO* 4WtC? WTOlJWfc 

tori m wfti c**i wr 
ftmfc to nstto nftcs? ?ttwj 4* 
uto «ffasi to? tot«r fiwi to 
TOi sft fto? tow* i 
TOOT WtCW? Beaumont-de-Lomagne-4 
to ww i ctototoi cm* nfts to <p 
wftw itfw fan to tow? to? nto 


?toto? to cror? tor nft ft i cm- 

c#i to *t to* *?» nc? to? torot* 

*TO I to TO ??t* *?to?? 4¥ fft- 

*Rt? m to^FTO i *m?i to 4* ?rr 
ntrot? n? to nrtofs ?? i *ft* 

Toulouse-4? wftt? nfafoltfc ?t¥t?*t&- 

ftot? ton to* to?? % n?w 

TOTOH TO TOT C?t?T*1 * TOftt* TO 
4* *t* TOR I 

5t¥$tt TO to aPt^n TO 

4OT11 ¥tTO 4TO 4 TOR J RR *rffa 

fiw* totc^R i «rto? rft* to ¥\tor 

4¥?k »R tot ¥TO W? TO TO 
«rtTO4¥* tot? ¥tTOSH C?, car TO? 

»rto? c? to top to ^ ^ 
*«tTO TOCTO, ¥t? toRto*? ¥??t? TOt¥ 
'SRrSR 5(11 TO-?C^? fitf% to ??t?R? 
tow, nto? C¥t^« C^f»l¥ TOh 

TO C51 m? ^* 1 * ^P'^tC? to to« 
to ft I *5f?1 to ¥tTOf, M*|i?, to? 
wto* to toto ^?c?? to^ to *fm 

?C?C11 4TO TO¥ CTO CTOI CTO C?, 

ntfttoTOto TOtto ftft tocto m 
to? tocto 4?? to ftrftc?? «wi-nto 
<(C8F *fte?1 ?t? ft I ?¥ ?tftf^¥C¥ totm 
TO TOR? TO TO? *rf?SR ¥TO ?RC¥ I 
tot? 4TO6 toTO C?, ^C?¥ TOf? TOtto 

TOW af^stol ¥tto toft ft, top* 
TO TO? TO? TOT 51 ctoe ^?1 tow 
cm *i *to? qtfro c?c¥ TOtto? 



wn trot* 


a*ta *rtwn ctoi ate ca aacaMw 
ata cara cnc*a, «i aw* to $ti «rteta 
•fl'af**? cto aft®ro? a* a*? catroi 
$t? ^atat* apfaa « 
*rfa ^ai ats? ctoci $ta a$i? 'ara? 
wvi 

atfatca fawttaa ca ®raafo «rfoai 
caafi, «i asa *c?t* afrcs? f^^ix»r i 
STOHM ^ ??taf aft<8® C?*tC^ 

* vtiwtfa <aate n«r wrem at?t 
fafcfcr, aa» ffota, catatc^fo «r^r 
aftroai *lt*faa afaTO a?* aare aaa 
*a i cwvttf () atawtfc? cm 
Its asta? a<?, ft&fca (>«>8*-mi ) *taa 
wfira a*ca? cttfci <$$ ^«rfo<3t*a 
nfmwi ^TtTW aiW *tawtfcfl 

at* *fte*te*tca wfte «rft* i caatoN 
®fft*tfai5ajta ft«CTfI (Analytical Geom¬ 
etry) « f*§i>C*a ®ttf**a* (Differential 
Calculus) *te ca ®WJt? cat* 
acafta, *>tc<5 atacatfca *mu a* aa i 
at?t*fr * CT*tw' &«:?$ dTt¥ atTO 
fa^ TOta fa<? aca ajtfrfe'e afa- 
atea ca$ asai ?caftea i $tm *car 
A faat? ftteaja «rf*t*-«f*t* wn, w 
atacat »?a atn «®f*m facafte* i 
caafttf* ftai f*-*tte aa^t* aatatcaa 
*ta£ faaa % i atacai? uilifca «taa 
fa-*tfaa cro TOW aca aaa *ai 
<*®tca orated «afacaci>*TOlt?faa(* to 
TOJ ti cat* atfns wti afire* ®fcaa 
arot? aatata a*a *c? caa i areaaaca* 
^tfaa$l arca fafcfc* *at^afacaa (>o*8<s»- 
>n«»)at* «fFffa5 yew ataca&$ %*ia 
ate uft «rcf% «mca* ate i «wa- 


aara? q t fiyS i ca—fafcfta, *i nftafMr ? 
<# fac? > ^ affow a ittfi «n?- 
nta’l^ra acar aafaa aca TOff»i i 
• faa &$$ srtai^a at cvStora aa wfrtl 
atara^ *t faaai5 faca fNl wifa^a— 
»aaa fa, fafe^caa toiw ctoi a*a ^ten 
'e »it^afacBfa arraa arotal aaa 
atara^ ■aiaa^icaa ataalB a5 ataita 
TOW« acafac^ia i w®8 a^traa ®rtw 
<aaai Brtac^a ai i s^s atc*i ®fajtna 
a^a ^ta PiWas fa^caa ^aa*l <flca fa^kaa 
fsfta §caa TOtaai cat fate 
fafefca afac^s ®i^a^aa «ra^caa to 
a*tacacta faat ai*i fh^ta ^cac^a i 

a^taatatcaa ^ (Theory of Prob¬ 
ability) at*n a'tacacta ®rta 4* aat^J 
TOtai TOiat^f ^fJWtwa to 

^ ®itfaata *raa i nfaawtafasi 
^a fcnta^ <2ff^tl«l aritte, 
®i«a’F»ia 's astaatatca ita «rteta "at fa 
atfW'e te ®iaata aacsca 

t»a , a^'f i afac'sa ac«f ’tat’ffaaita a" 5 ^ 
^ f%fa? i a^c^a faw tc*r *raKft«ta 
a^ga i ftacacta aa atfite 
®»aata aaKfa^ta aa^^aacaca l 

^aWi 'tfa faarf 5 ® ^ai ‘f^ftiaa 

fal tl^a’ (Principle of least time)-<fla 
atatiaj ^fa ®itcatcfa «rteaa « 4f^- 
aac*ia faaata^f «rat«i ftaai ^tcatf- 
fwta ^ta >flfj5 atftte ^aia TOtcaa 
awi Cftat^ta TOa (Quantum theory) 
atfaf^f ara ^aw-aafwta (Wave mechan¬ 
ics) ®rt«ta« ateai at? I wta-ftwtwa 
atc?fj *tawfc ai caca cTOa, aal 
te ®r?aa aac? caatntacaa I vft 



vat's 


* ttf &*Wtw 


arR* *rft®w cvi (?j^sr *tft®»OTi 
‘35*t®’ *t*i arci I 

$t* a eft fc*r*rt®lB* *<n sprc®fc 
fccm ’wi to*, c*ii5 st»ii $t* 4* Rt*** 
*f i ^t^R* *rfit®s *nra *«it*®ti 41 
*tc* *jtf *w tfc® i to <«{3 urol w* 
>nra c<r, ®fa?n fifths to R ?i^ 
<«r Rtto to*, *rf* ww 

fc«nfafi> ft* ■pstfl 1 to ifftrw catfc 

ffa*itwri BTlx«i«r ®tfro 4frt* ? 

ntfif®* ®tart¥rtfctPi* 
‘<ilft5j*llB*1* (Arithmetica) rtl? 4% fe*Wt- 
*|B TO C®t*TCt* C43A1 *ff5| I *3- <f®R 
H®c* ®ftit¥Jt^r fti« « croNt&fiifa 
ntftf®*^* ftenfro TO5*rt*rai wf 
jrefttfa® *c?r ® f®R fro* >i"TO 

IS I 'ill frnwftPF f®ft 

4fKpdfeFtl *t* I 4$ 

<n?f3 *it^\ «nnt* *trotoi *ft® to i 
C^tsf« fa* 5TO 5TO C’PtH'S 5f^f «W 
n fen to 4i*\ ci *"TO $t* 5®^j 
TOfa *rtfro^ fro *t*i $ti 
TOtn ft«n cm* tort- 

whr *t*i wfro c<rof* i 

*t*1 <TTO *rotoTO *rW*ltWl 
*f*fo« *$or *lt«fl *t* i Rratft® 
« ft<TO* ®f®w®tir R'tfhr * 

®t*®t*»U orafe**—®. » ® « ft'fr- 

RPtl tfW ’TTOtft flf® fcvfl SCI 1 

$tsi «f« ®f®w®t* carofror c*r, 
Wflft f®<TO* ®f®<ro* H to sfS 
its* *rfi *nd i n’NtwW’f wjtftf®* 
«nti fTO=r i vti ©ttTOjt^ 4m$ 4* 

mf® CTS TO *tl TOft^T 4*1 

*3t^wi ntwI *ict, 5tt«ra *ffa toR **fc 


®*t*fB* m^i jRfsfi »fRr®s ®m? 
♦ti ^ n^f®?f *rWr^r 
*rl®ii- »rar?. *n x*+y 9 -z* >rWwiIBc® 
cwr—«,« « «*, lr VQ >. 

^®rtf*r i c»r\^sr ^Pi®« ®t^t»i=r, 

®tfw fr x, y * x-«i* ^»®fl ^tc®® 
tt¥1 W? x, y, z-41 *tl 

i\ ®th»r ’Jtl c?t® *n c*i, 
®1 to f* x a + y 3 =z # , x 4 +y 4 =»z 4 -- 

NjtR ft* ss*\ *m ? »rtR® 

®tn ffeltiB SPWt n-vHflf C*I C¥t*f® 
*tw 4*1 r®5fl5 5f^Tl x, y, z w 

RrI, *1 * n +y n -z n =T^5«f|Bc® ft V 
I TtlCTlfcf OT—*11 n-vfll 

it* ^-45 c^ w 

f®^{5 aiWJI (^<>TW1 ^1 ®1fM) 
*rf«n w i ^ ^cti ^t» R«trt® 
‘c-t^ ^n*rt®' *\ ‘fftwtfer di 
srtoi ^RR® i 4% «nrM *1"^ 

jT fa®to *&n »r^®tl5w 
•ftc-r Oiw ctc<wsi—“ fti 

ilB ^w« atvm 

mi] "rrttBiwtw Rr-<« c^'s 
^t®c® 5^< «rfc®?( crM®w **] 

i ®tfi « ¥*!1 «Rt*l 
fti ®i (^rtTu nt®t* »rtf®r=r ** i” 
Rrw nR®«n*i 4$ 

«roh *ws f»m ^i^rif « ®w j 
» ff*ft®?( ®t®tw W ^racflpr *&, ®^6 «<jB 
mti sirs *tftw Rr 1 « c®R^ 

4tB 4*115 5flC® fnw 5^5J1 (Ideal 
number) 5"^ IS ®5J ftl* 

«TNtOT3 *tZ11 mi 4RI1W5I Wf 
4Wtl (Euler) ® 

5®tflC® f®R5 % CT^ ® 8< ® «5 



ntw wfwi r i#, n n«m 


itiwi wn teitotSi towi Witt =ror=r i 

1* Itftftol ttfrtl n-41 1 * ^t=T 1#W 
$ WltwillSl WTOllTWl Wltfte toll I 
41? f¥, «*|5« Wltf*fa toll tt, > v-41 
W? CWtl* ClVfiw Wttfl n-41 Whul if? 
X, y, Z totWT 11 ?l, wttol n-41 Cl# 
itli 4?i cwti* fin* ^«ri H w*M 
ntwii ?ti? =ti, ?i ^ *p?tolfcw fi? wn i 

ft* itfmwtl? Wtffc n-41 Cl CftlW 
ltd* c? 4# ^*fntwtB isj, wi tope 
Wltftw ?i fi I to 4 to Brito cl? 

ci# I cwfc c*& to wc? toi, tot? itfjfi* 
cm ?w fwi ?i! cwfc ’ll tot* tor? 
to^i, ton# fi i^j# 4? w?t*i c?i 
infiiii? ifitci? ww$? c«ri irftww 
to? *i® tom m cmw? «, ton# 
4* Wto sii wn# >#*r? mi f*it«fr*t=r i 
wnrnfci iw m w?fi? to? ton# 
to? oft i$ iftsw wiefc infiiii, 
to cw§ cwfc to win c?, iw ?c$ ntn 
to toitw niwi m fi«i, fifi ure 
Itlll fi I toJt«l^ Wit? Wfiwf? 
wfrntit wt?i?k tot# 4?w? fin wwwe 

wnw ifiww ?twt ?i fi i to w?tc*i m 
ttf* *i ?i ?fiw, 4# femte* c?*rftww- 
c?? wtn 4*fci ?w m sjtm n c*fc 
w#tto win *ii i 4«t? tow?? win 
•w w*i n 4*cw«nti w?i, iiiwiw*- 
4i cmt cwtm it vs aw* fiiiB tori 
c?i wn, ii to ^ witwiiiif fiw wen 
toil «rnfc II s ! wtiiid? fcwtifci 
ntoi witfa’s v ,oil??* to to fcmti* 
ci f*i, ^ witfiw it i 
fcmtw*? to toe »rftwwi?i cwt^to? 
en c?#i o*i ‘cn fento’ to 


toi T ’itto f* 4i nn to to ctoe 
uttoi toi fir to in to 
to tor *uttoi ci *tar fttoi n, wi 
cii^ itoittoi »nv ed i to 
4 % #n*rtilN «f*t"r >*»i #im 
^ ttoi 4 % ^*mtil8i 4m iti mi mi 
cm ? ton toi, fto n to *Mi 
^ctoitotoi men, «ti 
«ntwi inti #ti ▼wwto ton cto, 
owfti ton iti fi, tor ntoienn 
d^fq nr^sjvstci «ptM iitoi i to #ti 
4% ^j^fg to ntftto totml cetie 
«nrrt #ti ^ti^*na[e ton fhr fi, 
«iti c*^ ^i «ntte fie* ton fi i 4>n 
itic*t^ itf# 4i it* *cn #mti* i 

*ff5r?hr fito cicn n n 
tom 4i «rot*i fici fito tototii 
ii ftto toin «ftotn itPr itPr tow 
•ftitww cii nle ton wi m 
mu i www wtiti will *rtdn tofti 
•rcit #tm witw ’to'i w«n wttoi c?i i 
tofwwwi 4 $ 11 1J«fol cm *o»«r toi 
wtfti wut*rw *w ( paul 

Wolfskehl) 41 Wl ¥ 4W »IW it# ^tlWtl 

cwtwwi wen i tojcwi 11 Ill#l ^flJ 
▼tore ®mtel5i gir m fii 4W 
i<e HawtifB wcwi to wtni toi 
■rwtwti wtinfe to iwtwti irftwwCTi 
wtn 4w ci i«ti ito 4# 

^nits/ffc* fici inn, wi fwfw cw? wnw 
to toi, ifliwi itrwj #fi wtm 
orwtc#, fiWi, wttito, n\> ituti, 

OTttowfw Wfjr tofto ifimmi toi# 
ittoi 





antmtc* ^ftotvr 4f®farat* 
«rft*rfs wfa «w fcnftf® ^ctwctwj 
« tfreMtoi cm cntf, , ®rtc 9 !t?f 
tffcfarafa *rf® «wr* 
^tlTl «fR* C^ ^ | «W 

fa, c^t=r c*fa 4fefiFit* sprc®^ ^*11 

•w^nrfrw f f*i*i $v\ ’Ft? i 

^rtpifa-mw sc* mwrtcaf* 4*rc 


4*|B '»It*’S W, <rtt$ «rtC*fa *t*1 
Sfafaft? 4f®fani1 »ltWf 

m ycm i 

tft* ^twNHPrtw *«rt* 
®tvrt frora*! m *rtw ^ *or *tw, 
^fa ^tvn *»twfa *t*i 

crf^ntv «rhrt*ft *w » 

cw- 


p «ifan«4t sftrfl'^tfirwj 

>i *ftcstwrc+ortfor-* ^jtfa® i 

(H,) + (CJ 9 ) (2HC1) 


%t 3pm <2f®tt* 

* i catff*H+«iJtc>ilifa «utft®-* wtCTHwtPilS* «rjtf>f®+$fac§tc3tfii¥ «fjtfa$ i 

(Br a ) (CH, COOH) (CH 2 Br COOH)+(HBr) 

* i tffcsfatfora ^rfafarei— 

C®tC®C*5f+*Tfa*fa ®fa«wfa® + C3Ftffa-► C®tC®C*H ’TtWt?t*fa®+ 

w wMr stotcfftft* ^jtft® 

(Ci jH aa ) + (SO a ) + (CJ a ) fifrfc p (C ia H 4b SO* Cl) 

*rft*it* ^tc* + (HCl) 


«rwfra 

.—► CH, CH Br CH, (^faprtWTNftH C3fatt®) 

8. cmfHpR+ fActmftf ^ U C h, ch 2 ch, Br (*«m *mo 

CH,CH=*CH» + HBr 


«rfofawtlB rotra >wtt* nwf farltostw *tcfr 

hi, fas stents stfirnj *rewfc sifr *tw i itw i 

ss< <srfafaflftl5 ntft?rt £«rc 4fcfini, sttftPwsa fw (Markow- 

«Vf sfostWtfSfa «TTtfa® nikofi’s Rule) I <A fast* 



t >v«t i*. n nm 




Rt:*t5it* 9 stft *t:*i farfaifel f*. itit:** 
*1 *t* *:* cto far® to i 

*tr*t* frfal&j—utirerTOi Sltlltft 
®rti*K* ®ffe«rgi*t* «w to 1*1 to* i 
**t* ®*«r®f** i® itc*t*® fafai wr- 
Mr itfit* i ®**®f** Mi *t cti 
*< n i<t*t* stci* fen* fafe* 8 !!* i ®f*i- 
gi*fa ®**®fa* Mr ^rc®i ® **®* to 
itt*i c*t*ft*i tor *fa* ®**-Mj 

^ife Cltfe, it® > '*Jt<|l (A - Angstrom) 

uin c*®t*-®*:*r* Mr n® n® fafct* 
•fa* to It:* i *titn ff RtwNr *frr 
^ ®*c*i Mj i* fafafe *ttvr n<* 
*ffe*l **:® nft* I ife <*t:*t* ®*1- 
fcrtfj* fast* citfeftj5®t:i 8 »»» a ci:* 

('Stlltlf) *••• A (c*tft®) n<n 
fa*5®l ifatlt* «ft* *••• A~1* %5 

citfe ®**-Mr:* ( <*t*3jt®t:*t:*fe) <*f®- 

ci®^ *far in »•,••• A *1 ®t*® 
TO* ®**-M;c* (fei*tt*® c*) fa* c*tfa® 
*fa i:*i Rft*t* *it*ri* to *ti*i 
« agtfr citfc nfa* nitc*fr it* 1*1 to:i, 
itcn iti *:5fa *1 c*t*tfei i i^ «rf®l5 
*:fet:i* nfap *®5i ®t® wtn cic® nt:*, 
ifa ttfwi <* 1 :** *:* *t:*t* *"*wui 
®l *wi if* i 

4*$ *cfet:i* nffes it* *"»r-®kiji 

V(fafe)-hv, h OT fitW* «*i *i- 

*:* nft 3*:® nt*i it:*, in c*ti 

Rtwi C*fa 1®* few fa:* <flltfa® 15, 

* 1 * i*fs* **18 q% *1 nnttL c*i*it<3 
<4*18 cnm **:® it:* i 

M *i* *cto* nfe* nftiti *:* hv i 
cici* it* Riwti *m-*wi i*s? 
ntwti *m-*«Ji *:n*i fas*, cnriss 


ife It* Rft*tl C*t*tfetl ifap 1*8F 
*ft*t* c*t*tfeti if** *:n*l fan i 

Rtltl 1*1 *t* C«W *?* TO Cl®% 
fa:* it®*l *t*~«rk*t* *"*ti-^ui **^ 
C*^? It* *c* TOT R^5* nfap* iftm* 
crop i*pi, i*l cwft *twti fat* *i 
c*®*t Rtwti ititnn *fa*i *w *-*** 
1*11 ltd i 

4**^5 <4^ *t*:*f* TO Rf*PWR\ 

iftt* '*t:*t*-*tit*fa* ***1 it«rt**r®: 
*« *twt* r:*i*i c**ft w Rtntit 
*rt:*t* *w*i c*^l ^*1^*1 ^:<**t:*i 
*1 ci c*ti *tc*t*. «it:*t*-*t*t*fa* 
*i*ti- > t* rvt:* ‘ifap* iW **i i* ( 

i** *t*i Rft*t* crtn—ntim 
*^:*i*i TOt**t* «i*fa *:*—m is* 
q% ii nnti ^ c*titfct! ifaifa Rtc*t* 
cit**! *:*, ®n is**itl5* c*\f** it 
*tit*fa* 'Sint* f* nfai^i *:* *tii ? 
*tit**l®: fiflM «f*lj5a *1» if* it* 
hv nfaiM <s&\ «fljg* f**c* 

*fa»* i* 1 <4$ *">H S ||* 11 

if* 1 tow *(*fa* i* i 

itf^-fawn fawtw* lft*tltl *tit*l 
**l®f*:* ® it* w ^t:*tfa* 

i*®f*:* if** * ^sf*® to 1*1 tow i 

*tifa* ^:®*it* **-:*%* *tn <4*itar 
*fapp*i ut:*^®f** fen* fafe* *:*, 
ci®fai ci:* hv nfiiti nf* ’*1®%® 
c«rfa® **i *tlt**l Rft*l 1** 1*15 
*1?* few*fen* ititcir fetsfar® TO 
ii^ if*** **:* feff® to i ifa cife 
nfap* itan cint **, ®tTO *"»R%n®ti 
it*i n'jfe:* fa:ifa® **it* nw 



>*%« ] TO*# *N1 . 

sufc «tw, cw—<stfto* sf'tw stsi *tr*itfas **tn C—C vrffo % 
^t’prtft, cs«*t si *fsw«st *tt»it* itn src ^fsr $fB •tfiVr csfai *r fills ** i 
*tt»itfas **w carffircs* wtijs nfsis *$ fswfas nsst^ «w. refasfift nn 
** i *jtfirc&t«* shc* sfas «rfsfarct* arfap^ w <jw m i 

cottas ^l+^nJtwr ife -* cstfircs* w\% \ 

(Br,)+(hv) -> Br+Br. 

^Ttfitcfcft+’rcfttre* "tfe ~> reta+fwfa csfa 

CHsCOCH,+hv CH S +CH 8 CO. 


«rtt*its wtwi sl3s to* sfatsfir* 
tffsfaret* «rtu 1 i*fc *lB*i «w w 
erfsfaret* >i^F ft wi *®ts i 

^tw^-vrtwitcar ^)5 w ^ TOt«rcfa 
«ns<. t? *fa*t:s$ <*# ftwfts* ftre- 
▼hp cure *t»i i 

> i *tCTt*-vrlm* «r«R ^3— 
*ft*!t* cs TOfs sssstsi crtfts 
stw stt'itt-sTOs *rfare *twi scti 

flff CtfNt’T StWttSS (Grothus 
Draper) *tCTt*-fWlft* W SCTI 

ytfc* s»n ?zvzf, wwfa fttro* citw 
st* <rrt*, stew »it^tc^j «tsi 
TO-frtfj* CltH TO fws 

•ttrai w ^ TOft *twt*-st>rfeft* 
to to stf i 

toi s«rc«rtt»ifa cntfts w si, to 
«rtpftrc* fecrots ** si; c*wtw 
^TOts-sWift* taprhe *rtfts .to =n i 
* i «rfo&t$res ^twtf - sfrtoft* 
*tt$»tfsts 1 ^car n*n sss <4*13 
ti *nwtl<4* cTOtfcts nftstt *tt*rt* 
cntsi **ts ntw i «rf%i crotfctt *tt*itrs 
hv nfa*ft*i "ift? ftfts stt* i *rf« cftit^rt 
srtwfa nfv=hv f ttAn TOtsft* 

qfeMv *■# fctsftfs *1 ^ 


*fii*fti«% «t>rrtfav nfsi^^r i <n$ nfMr 
WPw «rf^fap^t9 ¥OT ^ i 
«rtPr, >if^f ^if 

frtrt ^tThfPf^ «rf®fapfl ^ i 
4f^faRi w*\ «rij[ «itt»!t 3 F cnrtww 
irtrt w I ’frtl ’rfaw ▼wtw 
ife ^twt« *iwr «m^t« «tlT* I ^ftfrF 

?t^tnf^5F Util rtw 

*»tft «, cit«*Tfl wtfli ^rs 

ifin ^fajl, iffsiaRtC^ ^CTtfSr's 

-ff^F wit i 'BrfiTt^n ?ft»rfi^ 

firf^ta 5 ^ ilva ^ftofai it* 
>•,••• rtw »*,••• *jft*itit f%i 
»iw ^^fnC'S ifv 

Nhv (N it* «utc«t?rrc5i »r^«m) ’rtit^i^i 
to¥ wti s «#r- 

Ifa ftfwnr >Mit« wi i 
wtrr^rt -tfw «rtro 
’rest* «i i c^tst^ts ^rtwtf ’resi ^i, 
St« ^t*fSl «TtSCS *ftfa, Sf? SrtW Cft*T 
w *s wtit^rt sitcm cntfts 

*t*n «its ^s afiw ^fsstfsr® fC*I1, si 
CSCT Stfs I *t*1 C^tTf^tlSS ’FSSI w 
^ wts I 

nt^frftres ^npg- 



Ojib' 

^ar TO*rf*t > dtp'll ijS 

TO?*^ *ifare to c«tw i 
c*wTO nfo* TO®faif fa«tTO* to& 
qcfc TO*, «tt*rai 3fof3 *tc*tf*- 
atTOft* fapTO^ ^>)n 51 r?«fre *lt^, 
afro f^*%i sffefaTOsfa* cTOt'&fa *F*rei 
**& c*T^ wi a*i to l TO1 «fl«Pw TO 
apptsfc w cac* ca%v5 *rfaafos *re TO* I 
ftwtrea cTOt«TO wsi TOfm: 
fec'sfsr® srfofiMt* to$« =n 

*TO to TO* <jm Ntwa 

C*fat*TO *Mv51 TOrfflfi[*'»tR 4*tft* 
aiftfoTO to vx9 TO* I 

^TO TOTO-TOtaft* «rfofawT«f»ra 
«it«i nare f*g ^rtontwi *ai wa*ta i 

<n$ sfofoTOjfa ftfra asm to to* i 
ssTt*r* toj & asm «rfefani feraTOtw i 
«W KWn tffofapSl %ZW, TOTO ’Tt^tC^T 
TOMATO* «IT SI *fS*|t c J«faa ftpfl- 
m i cw, TOTOsjrea (optfa, 
cartft* Njtft) ca\ffi* &TOTO, TOTO 

TOtfHJ TOifa* fitSHI ^Jtfvf I 

TO 4* asm csrf%f3p^i hlw, ^t«fq 

TO^tPlW* *% + ▼tfetwfl "ifa — : 


[ »n a*, u ^ 
TOTO oitroa *nt fcrefsre * faprrfta 

TO w5 <W ft*fr®*T 'WftF ^Pw 3 TC* 
^ffsfawi to | aipm fawtfto 
frofre w s?i i asm erfsfarci ot 
${3 ^ ar^fvwi m <fl*tfa* TO*r * 

*i\*s«i <2ff$ro ’ttfire arfcfani i to*I5 

$TtTO fro aacT* «rfaf #11 »nw 
ftwi TO *S1 ^T* I 

(*) GFtfirc, catfar Nrtfir* foa ca\f»r* 

4$ «rfefaiTO «np& Y® 
cTOm na c3Ftf%^f 'stfjB rer* at* <w 
nsTOjre •fffa'S w i TOna TOttpft 
^ >fc«f fapii to ^i 
fant to sw t 

csFtftws 'si^+^fw ■rft'-^Grtftpra 

TOtll 

(Cl) + hv H. Cl +C1 
(<r> •wt^^tPrew w)*\ :— 

'«lJt ; l ! l l tf 5 II^5 ( Anthracene) mtt* 

sftrs >rtfsrc«fj st^rw 
<8|^ ^gt TO TO I 4$ 4fiFTO *ltSl 
pr'wii c^rc® *itt?i. c^5i— 

ifv <sr^tf^ to 


•rot's ITOTOl 


A + hv —► A* 

nf9 4'3tf^^5 TOftyfro* TO + ^Jt^ltf’ic^ TO—► 

A* + A —* A a 

(n) ’T^t'SrH (Photosyn- rt^ta (Starch) ^f5ht *ITO^ 

thesis ):—4$ TOtaitTOttttft* «tf^lTO1 TO I 4WV* C3FtWtfTO ( TO *ft*1) 

'TOtPfa^TOtTO *fw<TOTOtMY»i «r«t*m TO*r to toti 4^- 
41 TOtCTT rosttro ta«tl5« roituftv JT^twa cwi ars 

«t^®, W w Trtti ^tPTt^r toc 4 ntCTl 


>Ft^ ®ftTOrt^8 + m + ft^twtr *rf* —► ctoto + ^froR 
CO s + HjO + hv (C a H 10 O a ) n + O, 



frwtftmi «it -srfafertlifo vtf Rto ^TOt* >r<rTOR to ow cro, ^ 
toto fat® *pw ** fa i to toi* 15 t5 **R? pftfa* fcvrrfa® *t® ntt?; cm— 
fentTOft tot? jtto $t?i c*rcwf i TOjtafa^fa®, fertwferft® t®rtfa i 
«itt»rfa wTOfft? *pre «ifaitTO? -sfafeit? nfa %?t ^ TO 

^ «r cm to to?, ?tfa sfa^rfa® TO? i 

w 

cro v <*m pit *trot TOt®$t® <4 fa) TOtTOfttai? «tf®fen--’ totof- 

fiTfafeft? TO Vt StttS?tC?R ®F*l cm CSH>fBt® TOtfaR (Collodion) am 

Rmf?® to TO«*i cros «f»i ?i ?tfa fa*itfepf? TOtc^rr fa*i®t? afattflw 
«ttrott»—«flt sfifo toj c?fafi>t TO*it? 4?fB TO<??*i ctoii TO? i 
cirt*i^t^ to i ^ctfv «rf®feit? c?tr?tfa*ft Rtrora fcnc?t Rtroti ?t?i. 

TOtTO r5 rfer®t?TOi<sR'i ?t?1 c?tt?i- «t*i srfafroiS «rftft« <w faffa® *?i 

fatTO Pltft® am JT^SF TO*H?-®?«r crtaM TOTO 1 wt TO*lt?f 53 {i 5 "ifc C^TO® *ftt I 

TOCTTOW81 TOtsMt st wRwfpit* «fl<rtprs TO*it? tcTOh «rfen *rffa® 
we ertr*it*HrWifa* *Tfer®i ^TOn to to?i ^cai TOTO to faf®* 
TOrf? 4 !®: 4 cto «» c?t?t$fa TOsji ?tfa *iif®* Rfen Rfare TOtRf ® to pici i 
® ttrorttw? >f 5 toj? ®t*i? to ’ns® ait fafaFst? «rfafa? w ®fat® 
??t® to? i *t •rfwtt TO*it?- , if® : nt?i ents i 
c«rt? ®t? *r®i R'f? to cvt\ cto, cstfro? < 4 ?l? > c?t?t*i>ft TO»it? 

nt *rc®fa to ?fa® ??®t? toto to toi fet®fa® to cgtfro? 4 ?iB *r?TOL 
’iTO i osajfe? ?tfa ®tt«rertt®c? ( 14 C 0 2 ) am «a^l 8 tt»raiK *& to i cro— 

CaitRCif? 'BftlR + ?CT?fsf ?i PFW^rt-^ifv -*• cgtRpf?,n??t*l + tc*w^ 

Br“ + hv ■♦ Br + £ 

cartPN ^TOfB «fttTOfro? *t$ w I 'sftcTOfscai? cst^fS fttwi ?1 
Rf»itl 5 pfs Jfpr fen ^c? ^ pjtRTO ^tntTOwifrsr ar^l ®?1 I 

cTOt^®? TtTOfe toj fas <m ?w c? ’rR^fa fa«rTO c^fatt® ^R»fiv 
Rbw TOt? n? ftwfa wtrora «fTO, to to i 

^ V n «« ^ ^ ^ 4 f%M» p wen ifcuw 

•Wirts^ *tfrw to i >»iPs:?8ft aftra ^laftwta aw atft 5 * 

' ***' ft ' ,5ti ' wW an ait? w cai ?mi « «m 

P*&HPia ?* to w atnfta to , t mafa? a?? aja^s 

?J?^^ «!tWt¥fa TOH f?TO ^ . 

..Va »«*,- „™ + , „>,Sr ,r, »TtTO?T felTO CSffatfC®? 

4fTO, TO TO ct TO^fac® «rtcTO TO-^c 5 ? w ?to? ^9 w* 

dkwfeii ent utiwfe® fa 4 f®K?? ®*iifi fert^lq TOI vi I 



fe*n 


*tr®* TOtri* to TOft*i 

TO* JR* C*<T1 *tf, <4* W «lt'®=T C*R 

TO*t* to «tocn <®rto TOcw^to 
to c*mi tow ft**fi—<4*lh <®t*ft 
*f*r *1 TON cto to nTOi! to 
TOtw* «M—<nTO fa f to* tfl«r=r 
TO*1 fe*1 TO ntfa—fasffa ^tl’T'Q 

fai to* 3 fTO TOt:** ^ cto 
* r£ *t*ii fan mi ntfnftn «ifo*ti 
c*to-d>tottn* JrfaTOj TO*i to* fag 
fag nto ntffa i 

*tn 4 *^h$cto ntfa c&tc* *fet* *fe 

cto >*fe feTON C**1 *t* TO cafjife- 
f*«ttof* <ft*«f11 3TO<t cTO <4*&1 
tor* w* fe*Nt$ «• cto 
c^ <rtfa C5tw **i to i w sstc* 
fe*to* *»fl ** I 3 JTO 1 to* fetoN 
cto «rt=n *t* c*, <w fentntre* *t* 
nfet* to* TOtw tohu W 4*&1 
*E&fan >J>8«* JtfCn* > # fe tot** 
<stto i <w fe*toc* fe*W *m to 
TO i 

c* TOtw **15 fern TOtt** *tfa cTO 
**i to* «tcro TO*i faro *fa*TO 
TOr® c* tot*i *tfe tore, TO*t**ti 
*ro ntfi m i <w®8, to*i *tfa cto 
^ tftrti TOtw *vfa c*ro nfa i fa*to:, 
^st**t* cto TO*i *s[ fe*w$* sstaTOfa- 
c*^ ntfa cto c*to nfai TOtm 
^fento■. +>• *tf*TO*) «rt* ►••• 


fefi «rfafan ^faafa afaJtro ton *to i 
to* to c»fa $n*t* m fe*tto* *fTO 
^*fe ** 1 totnfa** TO, frfft* TO «•• 
facnfatjt* «to* feTOw <jfato nro 
to >••• ftottfjft** m> fe*i ’jfa*}* 
to «ltTO TOTO fen> ntiwi ntfl^w 
TO *tt*r i 

to *rt*TO *ttU ^| 8 —to *|6 

cBfjtf^tot 5 !^^ fcw ^tv 

w^i* c^ '•mu TOifosi 

tr. cto «• ftwtPto ^w^t* 
^c* *t* i ft c^rrf^f^wtcH, f^ 
«nrttf-toTO—&3* c^c^ ^ -ftot^ 

*rrtfw tow to TOts — 5 toi ^1- 

to* nto* cto i TOn 

?cfet«srtto *ns^wl TO**it* to ; 

fti n*if« ^t^ptc-nT §*i* 

Wrth *c»i TO'W-totoi 
*j*^i TOK c?^«-cfef»ic?H nTO* ^*t*^ 
tow i n^»f% TOTO* 

*i to* TOtt* fen* f*fe*^ln n* i 
fe*r*i *w* *fttfc*j TO to ®^t* 
^to'Q**! *t* i 

fe^tPr^TO nt*t*TO: >• f*F: to 
cnc^ cto n to to cto^ ntoro 
^f*^* to 0 «ftcn < 4 *^ scfe ^mt* 
n** «rffefe *t\-n**t^* to TOri* to 
*rw few *to'«c»ife *t*^ro w ^ 1 
<4TO ^*t* nTO TO hwtto*i 
tom crow i fetw* TOil— 



qwft, $W\ «*i 


fe*rfarw rfim *rwtu to 
ftrtffto wt** to <n^i ^ ®vr 
fc*tf*fC«W TOT ^3® TO TO »w ®trw 

nftbft 1 fc*ft*r nfwf^s to c 3 fro «rfpr i 
4 $ <rftpTO to ^rtWs 3 MNhm< 
®trr c^TOr <w «rf3® ^•twtijrft 
nfrow C3fro orfre i totfaca* 
^pr*rf%» (Binding energy) TO*fc»l$sr- 
c®tf> ^tar i to *rt 3 * *1% *ff* TO® 
^t*f c3«r fa$ W3F totoi?* 3bitfii® 
wfa TO 3 W&I 3 btfj® fe®i toto 
frro iffaror 3 t*?iTO m 

C 3 ®t* iw jtfjr-^ny to *r<TO* to 

foft® to *rti*r i *t 3 bitfii® toTO? 

*rf%* fero ^fron cm w <w 
i»* cto $. f®.-c® *rfirtfVi *g i 
^tf*ra to® irffccrot ^fMVyti* 
fro cro^t^ri •fft^ 3ft TO TOtfro 
to cTO &TO to TOn TO, Toot 


ftro cti torifr *fWN irfaroft 
(«••• 3 ftn «rftf 3 $ti) TOjro tyi 
mtv* «i ft? i fti fcroft ftpwft 
TOfro tji c^twr 3T3 TOw 
•fftfo® «rm wrcti TOron ®tm 
ftcrow ’tfron to* tfPr^r TOropfi 
*rclN >ttoi TO* rjrftH wrft 
toftifia TO* *rfTOTO oEftTOri^* 
TOm to* tow *rTOf¥® nfTOro 
ftrroft* nfam m p i 

*4 

*33® tow cw frftffr irw 
cni Thr i 4*333 fcTOtrw to 3TO 
*• cm »•• TO to TOfi TOw 
to or«n cto a, to to 

fcTO wtww TO to* Tot TOsto 

TO* 33 i tow cTO cTO tow &* 1 - 

3*1 C?«f1 3f3 43* TOW *tf®-«TO 

faro, ®i ^tew ntftft cm \m ♦rhii 

3t3 i 



^tft3F *3t3 

3t^l? 

fWSrcro 

«rf® 

•ffSf^hr 

TO 

®tf33 

«fltTOr3 

(f®4tr®) 

(f®^ic®) 

•T®C33 3?t3 
(TOJtO 

3t^aw 

(f+: ft:/ 

CTO®) 

1 1 C3ft3t5tl^3 


^o» 

+ «3 

oc 

«s 

3 1 ftf*®^ 

* 1 *&1-TOcTOl 

uifer»! *> 

3V 

+o« 

1r 

<i 

f^ 

« 1 C®»&l 

cn % 

OOir 

+o 

13 

t»ti 


fj»rtt ** 

oo& 

—11 

1» 

«• 

« 1 nt«c»^f® 

vrtfc i*- i8 

81 

+ «Ir 

«• 

ti 

<• i 

^^t33 3—30 

»* 

+ 1* 

It 

»tr 

11 Wfl®^. 

TOW «->• 

(( 

+ 1« 

1* 

31 

► l fSrsfron 

TO33 

i«3 

+33 

13 

13 

» 1 

f®CJT33 >«->8 


+ 03 

«• 

«t 

>• i fe^r®,?! 

f®CTO 33 

3*1 

+ 11 

>o 

ov 





fcnfafc* *tft*t**Hft *3 *33 fc*t 3 **i 

*fa*tl C?31 3t3 31 I 43 *t34 C33t*3 
*t*t* 4*31 stm 4ft*i i *t3t3«r*: 
fat33 C3*t3 fc*1 *3t* C*t3 WIT *«T* 
*31 **3 =n? i fa* C3*t3 «rftonfai 
4tfa*tt33 *t* C33 4331 ftwr 4tc*i 
4tw 4t3 c*t* 3t3t3 ^ *3t* ntw 31 i 
ci, kjtft, ctfft* 33 «r 3 *, c* ft** sft* 
cwjtfaffot^fai fat33 4ft*t3 fc*i **c* 

mi 3*j3t* **i *wn *t3t** i *ifawwr 

*k* 3 *i*fi fare **3«i *«r 4fa*t33 

*33 forfaft *&i 4*15 fa* <n<rft* c«r«fl 

*wl (w fa*) i 


[ *H 3*, 13 *<*Jl 

fc*t3*W3 «rhn «w «{5i**[3 toj 

«3*4*fri 4f*f****ty* 3ft*> *i cm 

<n*lift* 4*315 m\ 33 *ii fa* c*Jtfa- 

fasfatoi $ftra cufet* 4 ^ *ctj 4 *&i 

c*W** <t* c*rn«*n fc*t3*i ?*rc**3 

**f 3 WOTft 4*15 ** m csntfafawtffai 

m i *ft* fc*t 3 *in *w 

**t**3 *<wft3* $t* <fp 4fti, *3tfa 
433 $*t3f*r 4ft*, 3ft33 &vrt*** 

*c*r cm ****$ 4tw *rt* % *3i 
3to fa; C333—c*fafa® N * 43<. fa3t*tr*3 
4ltfa3tl5®„* I 4t3t3 433 4W* «{3r*^9 
4ft*, *t*i 15 *ft* 4t*n *c^« 



w fa* i 


i>s« *ft*3 4ft* fat33 c*«rf* fe*t- 
*fal C*33 C*fa fetrft3t*J *31 *WT* *31 
3t3 fa I >»81 *ft*3 3%W 353 *tftw 
c**, frti 43* c*ti** *fafar$*ft3 ffai- 

C*ft* §*t3fC*T3 4*&1 <j3t«*fa «rfat*fj *3J 
«T?fa *T33 1 *33*f *ft* >i>89-«3 *t* 
4tl« 4t3* JJ*J3t3 *3T **** *31 *t3t* 
43* C*«fa CSfJtfsfawt^W* ffafa 

cm* i 


C*fa ^*Mc*I 3 *C* **fi|*3 fa I <J3t*S 
S*fai*ror *t* *"# 43< *4t3tH3 
^**£33 4*fa ( 43* 3fa *1 ^3l*$ C3C* 
*3 )— 4 $ *|5 4 t* C*Jtf»fW^- 
wn 4*fs *3*1 *C3 ftfancwi 4t33l 
4t-n *31* *rtfa C3 4^3 *f3*t* C*Jtfa- 
fWfat3l 4$ ^ *3*t3 *3t3fa *C3 fc*1 43^ 
<(3C*^3 3Tfa *fa**t^r fa<3 *W 4| *18 
*3C* 4t3tC*3 4t3* ?Tt& 3tlU far* 
*t 3 t 33 l 



•rtufrft* ifa» *rt?pa *tn ** *s*r j rtc*j «rf*ffa fasrtft c^rtt?. «rtfel 


*w yi*\ farcm *tro* *fts 
<4tro «rfas >ifiR fevri ifaR 
mvti v** jcn* ’iwst* *rtwtfa i 

>**«> $tn? «ffa4S *WH (Fluorescent 
substance) fan n^TI *PW ?*t 3 ?t 
fawfa 5 ! c^3\ n*tn*i ’fasw nftrattfa* 
^n *ro to* i to fH^trsr * 

• nit ^fatrottf fif^r fo®tfaTO* 
ctfcfn ntwtrfa* fafro*!* w wt=ii 
fhr i 

•ftvrtiftv fafarots fcw«tfa*- 

H’*\1 C5fa?CTOi* (Magnetic field) fhl 

«tstfas to»i c’ffel fa*i5 fafa* «rc*fa sfarcs 
faft&TO^I 

<W caflhi sfrra «W mans *tsi WW 
n’lt -sstfas vi c*iM q*far* sfav 
*rhfag*i a*fo *fara *fa wf^i 
*far i 

fasfa carfhi flftr c&W cto* Tfa1 
** «P3tfas V <W <*fhRF 
*rfafas* i c®f %5 *fara =?t*r fafo ?ftr i 
’tttot* sfai cto n, fafr *fai fcroiprfr 
kwh «rcfa ^taj i 

cstffa afarffc aft w ctos 4«t^p 
^ •$$ s*«r-MjfaRfe sfa«,-g**fa 
s*qp TO i 4$ «rft« flftnr TO TOi 
*far i apfaam* fcn* TOI *ftra fan toto 
fan**** i 

TO*ra nn fag *rti c^;i* aw i >*«> 


<w ®ts sWwft ^tenfatfn* fa’R 
*iiBn ‘•rro-fafan 'ertfaTO tori to 
wits sroi TOrrwTOTOfa* ^fa- 
fan *1 Nucleonics I 

TO*ni «rtw <f far w* cro> at*11 to* 
♦raTO? farosts stn-ifaw =rt^i ^rtn^ 
s fasfa *tw «tctM ^wc«n i fai TOfai 
TO* ^sj^sto fa*far* TOTOfa* 
ifa* mnn far® tooii *i i w n*TO 
TO 4 ! sm TOi flftw fafas*! i <?fa ftwil 

cwfti 

(Nuclear Electric Power Plant) *|fa 

w* w jpr mfa s*irt itmj 
^ fan n« *ijf vfwtfo yrf i 

ntwfrfar sfav^jMt ntntifaf 
•ffasr^ »it<rfoi ntw ^stn 

5 ijfntCT w w*a< *ww*f i ^ 
fan frfafais-afas, 

tsjtfar® fa^ >nmtg vn 

^i 

^ nfhrfa vfai rtn n, cft^ csfa 

cssrfau «iftprfc&t*r ^rfaropni w 
cw*\ m* ffat ifa ^i 
fafwi to i nfai Afar drifts 
w «?Nctwi *rw fa 9 !^^ ^ i 
l*iPnfa-»* ^ ito* '"rf^n- 
c^tn i 9 ft?*it , ifa? twfa? Sn^ts 
nTt’facn vi'ti *rtwtn *rt«fi ^ i 
ntwtifaf ^rfatffa yis? 



«»• wt*« frotn [ >*«r nf, w nwn 

owriw fnfrow ntfttnj fan* wra «w 4*15 *rh®^n «nrcn cron nft, to 


cnfi^'atfrw nwt*? wn towfaw ^ 
to ^sf* wmftw # *31331 
ernros cnfwtftor to* fa* *tmt- 
wi*31 33*t3i cnfroatfrn 31 'nn-nft- 
3tf|3 a TC*f 3t*3 *ff33t*fa ^ V5*t«, fCTI— 
^«n? nfsw* *33t3 3jtntt3i 

s rt*ft^ < i * 3 *t 3 «rt *3 nfwtnta nwtw to 
tc*i*tn 3*'*rf3 «ftt*l f3*3-fr3C3T3 
(Potential difference) 3**1 ^ 

*fn nfifotfte 4* eft* cm w «rfti 
$ 3 tft* to *fov*wtow *& to i- 
ntTOi *3*t3 cnft^atfrra *rwtif* 
cTO ^ farcfr m nt* 3 t 3 3*1 cnti 
^nffatfh to cnfi*«ttc 33 fcn 3 nft 
TO, TOit* 31 ntwfift* ftfinrt totf* 
nf*3 «rotn *3i TO, to «tw 
fawltw *H *3 i to cnfwttsjS 

t 

nfanffta ^'S 3 J 3 TO to i 

*tro cro w«, 4*tfa* *rttrtw 
TOl n$« (fc 3 t* 3 *l“*trff 33 t 3 * njtPTO 
43< wtrffiTO's *ttf ft* 1 *15 fafan cnft- 

*att3 Cfnt^nr (Crystal) fovft* 
3333 (Matching) TO* 3TO *tf3CT C3&1 
C*3*l3tai 4*3^ TOtft* toTOTOI 
TO I 4t C3f3*N»tfrt33 3333$ TO1 TO- 
3tnf3* srfctifa *p TO i 

4TO TOntTO* njtfcHPbr nfcwritnt 

fTO wtPrtwi *31 nt* i 3f? *trt fcfilfTO 

f$TW TOW ClfcwdlH 4*fB Cftt 
foTO (Wafer) 4*«fft* Hhif3|3t3-»»- 


3* 4 3Tn3t3“«** CMC* MWN'b T3$1 3nT 31 

aronrft $rwft33 win e3fi**tMN 
•iwtirtw w ip to cnttr* 
•rfwtflj* TO*P® 3 TO, TO tcn^trofn 
c*rfn*«tW 53 4 * TO rtw *n 3 «rtcw 
TOtfn* to I 43 TO 

to i "(tfte 3 *«i 4 $ 

«r?f^ m «r<t^ <sttwfr ^tc3-& i 
4^18 *rt?*?t*if^^ 

ntwn c*i«i i 4t c^twfl vPfV* «rM 
**CT3 citt—bff^j * $v% m 

VV « ■&" I 4^f8 CTtf C3C^ 

C3^l »»tWI1 3tl ^1 I ftt 

4t 3^3 ^13^ "fa CS(^3V8tC3 

4^15 3jttt3 l lC'® arWOT C3n -ff^-ft^ 
^V-fR^ ntOTl *tCTl 4t 3^*1 *lt3- 

ftw tf^3C3lt 
C 3 f®« ctPlfVR, dJPlWPf t^Jtf? 33 W 
«Pl«tl3 StfasS 3^1 W ft3« I 
*rt33tTfa? 3rftt3^3 V83Wft 3?f33l '®rfC^ I 
4TW^:, «aF3 43^ «rhf«5T, *Rt3 ^3^5t3 
W 3JlWl3 43^^ <StPfW ^3 I fv®1lT5S 
4t 3Jltt3)3 ^T^SJW C3^l I 4^15 

3t3t3l 3Jtttfl C33tC3 3tOI 3tC31 3^ 4^- 
3t3trp WIW *!tl3> C33fR 4^15 nt33t*ff3^ 
«l?V 3 Jttt 3 ) sftW ^ ( >3 3 ^C 3 -> |it ) 
3C3 «f?V--rf^ n333t3 TO C3C« *fll3 I 
nt33t*l^ f3«tC33 C3 4f 

'®3 r 3%< «rtf3nt3-cn f33n c3ftn 
i 



S^rfiirffftrfftt 

■ra fcvrtm wi fttffafHft ftl&r (?) ifa wfi* mfct vwi fori 


topwrtffaF fe^fatrofro nftfo fwfo 
5?t^ f*1 (Tillage) i «iRt^ <fftf<m 
oftflif fefwfti «rft nfifctf *r sort* 
«w ^trtf^ <nrtw *jt«ji f*i cm® ntc*— 

(i) ffl ufazi fl«r *nwt*fort% for 
CftCTI 

(<r) mm ftfffft me® fay® 
fey mfc emi «rfo «rtw f*r® *itc». 
ffl m *n$»i nfiopr m i 

(’t) fft ^fac® fevur «rftt*i w»r 
fOT i 

(«r) f wtsi 'srftftf* ^r, m’rt* 
^itf? *tlB* mw ftttwi mm 
m s?% femi fft ntt i 

(®) iM qtfcf fc*ror «rtor, 
M onr <w sfaffa 
fcfjf ortwrr ftor cw w for »w ito 
orfra?* *tn i 

ftitfi ffam wt*i *tw 5t«{5 ^rj 
tizw *hmi--ii "i 5 ® ift* *iw «4fti 
m t*; cm - 

(s) fim mm *tfa wj town 
wt»wi stftfl n i *rff5r^» otIjpw 
« r5(fa<n *fcoi ^ThijfWt sft nft 

«xk jftftfvnr c#r* ffatfnpr ip m 
emu, m nik® fttotiwm *cm 
*rcfri 


f*p« m *itiB ®fa *i»rpr «r *t$cf 
*tnti mi «rhr. «r *r qtfifrf *rcfvs 
iffliftf «rt® ar^l^f tot icwrftrftfi 
ftci oftor c?i i frf*? «fCte fti * 
*m irw cftrofacf <4^ ijfa 
itori 

(ap) fft Jftfito feffi ftm tot i *riffa 
fevsi ^jtr^fsuN wtw-ftnti 

jft^t^j m friBos m$f$fr:nw m* *ft 
for <4^ -refs wnr Cftor fttafrl- 

(Cytoplasmic streaming) 

qfet* i fan) ffl -few frffftlfcf 
fwti n® m «? ft taft for i 

*r^n fft-ftwtn f f ft-fiftft* 4 th- 
«rtf f^1 m® f*rhrci^ 

fan c^li ®»iwi v®w «<f fthr vn 
frt ffrnr , »rr>r j i §c^«, fft<r frnu* 

(Tilth) mi I fftf ^ftFf*r fCT 
< 451 ^ ftf«rr ffl-TOW «forN « ^ton 
ftlftftfi ft5t« ftf cft^*pror fii flit 
fi ^ii ft^r i ®fa $% ^tpr—n^fa f 
on, fa? *rn^fa ift cm ? fftif *rff*i 
TOffMr ¥t«rton If «ri forf^rt 
5l»ift»it ? «4fw ffn iB^r.cf^f 
or fw fa% ^«wrt ^ten wife® <w 
ftnm wmt«n f *(ft^pr^ *ron ft ft 

eft 5 ! cft*( *rtfBr® fftw 

•ttor i ®n (B»^ s »r^f mfa mn or, 



at* * fact* 


&•* 


. t i* *<01 


tea-srftfa* 3>nte* >it<R ¥*i, 
atra Tsr^'stt 3 ? ipr fevrfirc nta i 
*<cna 'Mtfrt fast* wi srfaa lfc|¥, 
atm sn *ai cnwe fa* afts 

fttfal ¥*1 £W ntWI «W¥S 
*f*<5 ¥tfB¥ C®qta ¥tf fa wHft CsrflfWt’T 
¥ci i 4$ «Nti ^Pw aro* «rhr»n 
cat* ^pi fat* fafai «rt*tcaa stqRr fa* 
CW! fafa* ¥t*tC** C®»ll *ttfBa *ft%¥t*T C¥«n 
** i <*& caftfwtppi *t*i *fre atfs* cm 
* * < rt’®fq* ^fta «rMre fafas <w # 
^ ¥t^®tc>T¥ $5 «®tca wrta sn *ata 
w* yps\ *t*c* fan ¥t=n at* i ftsffhi^:, 
*fis5 ¥tl6¥ *fa C^fafB (Bulk Density) 
fa* atlBa ¥«5¥i atm at* ¥ *fas 
wflhiiwftfa^>afin ¥ffi ¥m fa*t-f 
W atfifas «fc** ^C=fh^t% ¥*l¥hrt **¥1 

¥t¥C* f**1 ®ft=n I ^t* C*ta Wq* 

atiBa «twtfw £*f%, *<H wrai ^ 


¥tW» *rHBu «ar^=f (Texture) *$* «rf*¥ 
«retatfa® *!* i 

fcat** ^tcqtFai cat* ¥fa* faara 
*ta, ¥i jfw*f aqre catq ffata— 

(>) <ffta &nf*¥t*t cat* ¥tati*fa (Sub¬ 
soil) atfBa ¥Tt¥f»i asnta* 

atai >r^ at*ta, atro «rfa* ^fcaire* 
s?q q^C'sr cafat* care «ttt* I 

(*) ^ iywr®fq caa can fa^fa 
^nfaatfafa ate*» 

(«) b asnatrfq* ^tat* £*fn* nfaa 
atai 3£a ®?q ata ataata aw^i at*i f& 
ai im fa*^ 5T¥C®r cnre ntta, *f<h 
ai{Ba Brqatal wst* ^fa *«*i *fa I 

(a) Bffia &n*ta atfB ^aastta *fre 
sfa caa ^a ®rtq* <«rtatre reqtefq 
fafai ¥i sata a^5 ip « as atc¥, ^5 
w *1 atc^a ^cat'fsfwa 

ncq* ^^ata al ^a I 





TO ®tro®, ‘c«rt*i c«rto c® TOtt—w® 
$® $to ®®f®*r i mt^hs *i*i cto ^ 
4 to* ^artfa^ ®ts® TO ®t*TO 
*t* I 5»fN ®tt® *Vi ^Wri* 
TO istfte ®t®® ^®t* to®, TO TO 
tow, ®fati TO® *$wi to®, ®Mfa 
TO to®, TO f®TO- 
*ftW cro®—$ ®wi ®®m ®®fai cvr 
to® i TO® 5f®fci TO® to®, c® - fat® 
**t®*TOfai 

TO® TOtTOtsc®* ®rra fait®* TO 
TOt* c®® «fcw mm i «tto TO*i— 
cTO&i «m*r s cTO>i c®^ te»i, TOt* 
cTO* TOtpr* mTOr TOjn TOTO® 
®t* TO cTO cTO *ptw *® f tar* TOt* i 

TO® f t«fte cTO far carte TO m\ 
*t*t®—(0 S3 ®t®* (White Dwarf), (*) 
ifTO C®ftWt*t TO*1 (Main Sequence 
Stars), («) TO tel (Red Giant) I m®tTO 
TOt* TOtr® TOTOfa* c«r%f*TO ®f*i 
®C® TO \ CWJ—4TOfa TO1 (First 
magnitude stars), f®®t® 'TOf$* (Second 
magnitude stars) TO?1 Isrtf® I 

TOTOfa* ?*t®* **i fat. to*i TO* 
*r® ** i TOtm TO etc? TO * 
cTO «• »w ®fa 3 c* TOt®i w 
TOtt®* *fft®t* *i®t®t* *tt®* TO®fi *rfTO 

pAft (Proxima Centauri) te* TO 

■v 

®rc*r*i * «if i* TOt* trt c® 3 ! *c* TOte i 


4*{3 to*i i to* TOtt** wrci 

TO* ®5|**| *t<* I 

TO®n ®i ®rotw* <sr*-fcwTO* to 
nfatn **i *? TOTO-TO* 

fatt*i TOt* TO crocs >nf h> 
TOt* ®fa TOaf® ’ft®; ml fate* m* 
®*t*TOt* c® *w ^fTO to, *tt* ®*n 
*® «®® TOt*-*li ^ c®t* •ffMte 
TOi TOfj to TO b- f*fa, to* ml 
fat® *wprtt® te* s*® fa® mi wm 
to i 

ate* «rw faten ^rhitw® ®®® «mti- 
®®^®®i, to «t®w« ®it^ Wr® ®®— 
®<r ^ «rt®® c® 3 ! fatt ®t®®i 

®*t?tro m®tt®-'6®tt® ^rft®i 

®jc<® c®ar®t»i® Ff®-»r® c®tiB 
TO ^8 (Sirius) ®t®® 

®t®®i®rc*wi^t®^ frail Prfifa^ffW 
c®t^ ^rc®f ?t® ^®fa i c®t® 

TO®1 «rtro ®®® »ittn wt^ ®®®; 

TO ®f® f®f®®tc®m®l5 atfhc®K® TO1 
®t®, TOw to TO si TOt®® 

tffate c®«rt® to®i ®ft®i «f® «rfro 
*rtt*-®fa ®ftt® ®5t® ®tt® ftfirTO 

®TOl c®^, f¥ *rei ? ®t®n ^Ni 
TO* ®i TO®^ w to— 1 ^fat c®ff < 2 ftt*r® 
TO® cv i to c®®t, <fl®® f® ^ m®^ 
c®®f toi® mit to TO ®M ®t® 
tec®® i TO TOTO to to 1 TOtw® 
te®TO®?TOl to ftflTOi Prft- 



wtaslrotu [ >t"i i* wm 


ft*TCf ff ft* ftftf 4», <31 Wrai nre 

«rtntfi i «ra *cf ntw, topi wi * tffi 

Cft^ ? nft&tf tow Wifi ft* *fJtf 
f JtFR-aif Wifi* (Van Mannen’s star) 

—<*fe *ffWhr «rtf *rctn i 
TOttn vt 'Q ssrr? ffte nntn 
»ic=t ff, «rfnt J ] fan if sar WHf 
n 1 ff «w ^ftft cftf frff jjwe srara 
i stf-i’® trt cf% i ■srtf frtn tow 
fittn* WMf m Cf4l Wi fittn* 
>•> f«| (51% ’S'tff f7tn aift-W CS^ft 
ftWi (M*8,»• •) ftln i cnl ftnttf-c^rfi 
W tflft 'wTw wen ^c<? nftn ff i 
<jfafo tprctf ntf ^ ff ms TOtrtf 

TOf 'gtfftf $*rctf ntf ffcfWf 

ff I ¥t«rtJR Wlfl ftfcnftfftf (Betel- 
geux) <4$ ff Cf, f?ff >W “5!*r(f 'Gf 

wrj fftw facnG ft&»iftFftcf wr* 
artm cw ntf i 'Offs Wf nftcf n ft fstf 
artvrti ftljnftrflfcf mrtc^n cnf, ftw 
nfafte Wi ftfj sc?! cnf, mfK *fftfft 
fWWf fjtntw'f crow ftfr»iflntf-aif 
fjtntf «rcnf ff i Wren fifrjfaitw* 
fjtntf' mtntwli w ftntf tw 
c^li 

ntfn cc?tcmr jfcf *tff to«w<r 
Wifi mn ww if?CT Wt i wnwf 
ntft cstens ^{S cffnWi cnl nf Wrfr- 
nfro cmr® ntf, ftc*nr jff *f ft4t cncf 
fan ftf tf TOitf-f rtf efft ff i wmnl 
wtntwi i?%m far® fi <w 
fffWfllf 5 ?lf1'« ft* csfa <f tfe Wntf-f4 1 
nfa fnft A ftati cf, ^ t^nri nfai 
itfwrs TOf TOf WW njfCT fftf i 
nftffrtfcff Wnfafftftf ft? n<®T 


ftn cron cwn ff, frtiCT nftftcnf ^Ni 
'ftcfi artw *rff cf fftfrtfl wtf nfwi 
c’Rf, wi *rflftf ftafrtf <nfftf %* 
ajtWtf W aJtt’t *ft5 ftWtf CftlS 
fff, «i<h fftftrif nfift «ffs ftftf 

Cftfc «ltWtf-f4l Wltlff «f| CfVswm 

fftftfii far w nftftf i c^f- 

•ifaftf ^n{B dff « Hfl5 <flft^f( Aster¬ 
oids) faf I ^ c^far^ ftftl 
!tft*N C^ttSlf (Galactic system) 
wm nftftf i Wrtnn cntSmft ftfti 
ftfftfnJt* (Cities) 4fl5 mf I ftaf! 

icff ntftcf f fitntflB -ni fcf ntn i 
Wifi wJI 


Wf nn cntH 


i 

cnW^ 9 ! 

( ^f, Wf> *fftft. ff»l. 

aiftisur, ff*nff, nft, 
Ifenntn» enn^n* ) 

«rt«[ftf ^wtftf effi fiif fftftrtf 
f«fi ftf cnl fffi *psT fpw 

ftntn toii tj^hwif ntfftfr 

4f ftn cn ftttn to ftnl «iftftf fw i 
4ff ftftwf TOflJ nftft® wiftf 

TOtf ffin 11 &ff ftftW TO 

ffw wictI estef nc^p Sto fawn 
ftWf (7) ff aiffe ftfftwft ( ffffft 
ftffti <ff3i mfm) i wr ftf nnfWw, 
I^CTftRffPIff ^fW (Great Bear) I 
anfcn ntffe Ww wiftf nftwr i nftftf 
nto nf| nftsw nftt m?Tftft fi cftl 





(Little Bear) I 

HI, 5Tt*f dPTOfal I > 

'bkpt ip^ *wmv §w\ i «tf? fc*rc? 
*r%*i *tmjw wii fw|8 ^*1 

w to cro qtro *T?1 yfc's <$*{5 jfttfro 

c<*rre «rftr?nFi tocsi ^ ^tro *it»p5 
'®t? 5 Ftfc$ 'sjfatcro ftfofaTfa i 
*t*l*3[TOTO ?fart ?<? f$? TOfflfc* (Canis 
major) ^fttpro &wm «troi Pffilstpnr 
I tfCTO 4*J *szi TO 5 * *U- 


8*> 

ftfcfor tos*i ®rf? ftiMimv «w t fc*m « 
<4*$ *OT ^8f^r (Bootet) Wl 
« fjsftonr ^*ron ^ 
(u) vra to 4^5 citfr to*i *?tci i 

<4$ TO *tTOtfif"!l ‘^’ Wfrfa* ^PW 
o rail TO?C5 ^(Northern 

crown) I 

■*R3 TOt*tt, ^*1 ^t? sfNtfhr 
'St? TO1, ^S *Tt5?^ ^>t? TOfa WtTO! v\ 
*ftTO*(sr TO TO* Wtt STSpT Sf^T 
^tfafCTO «ltW <*f5fel TfTO 

*ttrocro «rct i 


Wf 

ai*mc*t to <mpi* toi 


aitsw C* TOtftW *Tt*fo<3tW C^5 <*tTO® 
•ffti'e vta toto *rtw, <si «wti TOtfc 
carfift TOfirtTONwtpr TOt^c® srtTO 
c«r?m «rtto «rNfro fc:w® i 

TOt^N *tf?iTOt¥ft*! TOt^tTOtfltTO 
«rwlro «rwf?R to*h «r«i «tt® i 

to$: uhni ^faTOtfro tot c?, ^*rttor 
spfaTO cwr TOtotci? ®PtTO «tcto 
wfe*i i ^ frorc tw tocto, #tm 

^TOJtSTOfa toto to?—’*U flw«i» «t?Ctroi, 
strorts wrifirfi -tf%*, c>iV* firwwt* 

iTON* TO«r fiff fo *1"^# I »«*t9l 

«if« vn *tCT«i ’tc^*ii 

wws fpi i ^ nt5? 

c®? *u «rm *ttw i 

^t*tW ftWl¥tOT dJWrt 

’jTt^ttw ^ »R^t of«n cro i «mfr 


tou f f^*f ^*f«src5 c *i «rtw c«f9i to 
whp^w«i i ^nji «toi 

^t?l 45pfel *l^3T &*CT»f1 

*i*\ «rp «rcifw^ to i 

fen-fTCTO W w ’fjJTOt? ^FUI TOf 'St? 

'8*fW t? <w t5 '"W ^ 
TO1 TO¥TOI *ft®'8 'BTftTO 

«rtr m ^W? *rtfe« v earc s i? vs ?1rf? 
«ft!rtar=f to I 

TOttW JlftKTO ^ 

ar?jtf«r ft?r Iror c«*rc^ ftpv w ^ i 
TOWrt f?i ftnihsi 'sfs't^yf? 
mw TOWrf w»i^r ^ ^ fiw 
m Tt^c? ’tf^r *i?c? *n i vtitfi *tw 
ftTOTO?jt*rr? ^ c?, Wro? 


8 



Wt* « fa**!* [ 1* tofl 


wi TOr to®* c*foi tototo** 
c*fat** ®r*j*t* c*t>r c?to* tor? i 
*toH toaFtotw ?totntt*? c*fa- 
&* ^r«n gftr fat* cstcl? fc*r? *t*tf***tt* 
to *tli w to mi *t*i topi* 
jft*i faTO c?f?t* fat? c?fat?* «rc*fj 
CTO C?$tt* tot* i 

to 3R a* to *tot*r ntTO? 
*t?ftt*R, to to to ft* |*r«t* «rh5hr 
iBfet** ®t*r c*tc£a toft* to?*i cir*r 
sitofato? ^r*o 35 tos?I ftfe? fan 
tofa w *t?ftTO «rar to* tol 
TO? tott*i •ft 5 ? TOfro* i 
*1 *?* toft* to dW 5F3C* 
SltofasHfal C*t* *t*tfa *t?* fa I fa® 
to ?tTO ; l, *fa?Jt* ?tt**lfo <ft?w 
srtotn swwtCT tom to, ^1 fafit* 
to*i to, cnfa? c^r^ - n*Wi fa*t*i ®*i 
dft*t*TC I ®fr *tt«fto >&** ®tt»l fag 
to?® to 3 Tt«r fat? fro? i *®f*i 
TO1 *TO? tott?* fa^li fa* *t*t* 
*** tofam arm fan— fa^tl to* 
or*t* to toI fa^tl? )ft*i to c*fat** 

5t?fat* C*t* c?*tt* ®it»rc»ii i TO 

fajfr* *| ®* jfa ?1 ?*ntfa? ^wjflwr 
TO TO* tor ** to ftnar* torn arm 
fan i 

sitottn c* n? to c«nw **t*TO» 
0!®fa >l"*1C# mt* «** Wf* 5 T s f*il arm 
fac?t® fatotor? to® i sit?? to 
Jitotrt ®?to **t*, to or mllfa* 
fa* CTO fafsF* *tto i to to mfa* 

nfito tfhrfto to «w to to ®gfa* 
TO i **t*tw c® to?® cto? **i 
TO, to TOJ* *tt* to 


^ to*, orfat* fatoVr? ®*# tot* 
to i 

®*t*tti* fetort' to to* **i * *i 
cto ®t?tt** *tm *t*?ta ?jtntt* to- 
fronta?! tot ?** nlto-ft?^ *?ti? i 
****fa fa* to»* 

toc* i to?*? ?c?j to*r, tow*, 
^5, -it* 1 !^ * *»qji tofa* 

TOC* I C? C*fa TO? to *fatl CSf*?1 
c?t* to* i 4*tc* ^rtw*, *tf*» **^t- 
c*i^* *tto*r to fa? ** *fati tton 
?c«* i ** 3 ? tot* c*** *to tot* 
c*?fa to'® to to *? I 4**? 
sitot*mt?fa *^*i 4*fat?? ^*li 

^tS*>l5* tofa tom to *?t?, to ** 

*** «•«» to*, fa* 'fltotsi? *^tm 
*t?tt** to * 1 * w to*, to 

4| ftfc?-*tc®* <d* ^^t*M tom c*t? i 
*tf** to? toj *t«i* w ? 5 t c?t«r 
*tt* *»i fafat* fawl Jtortst*!* *tw 
«n* ^*t* * 3 (n* *t?t* «r** to i 
^*i fato? *t* **tto*t?t l*i totn torn 
«i*ti*? Ijt*:*l ?Jttn? *wj c?t? fat* 

to**—*rt* *t?t* *t* i 

fa* *tot*t to#*t*tt»i *** 'sit** 
to tot* to*, *** toto*t*t *w to* 
?j^ *t*t**, *»i fafat* tot? >£1** «Ft? 
tot* **?t* to to?» m i TO ^to 
tofWt toto*iTOtw **tto nfTOt* 
d)| wj^fato ?F*1 *tfat*f|PRI PT to 

*** *tw?** «n*t«R to, to wcw 

C*t* «f*fa* to?t«R TO m—*1 TO 

to tot* **i *to i to to * *tor 

TO?* ItoPltl? *fatt* dl^^StC? <Sf^5 
**1 TO, *1 ^PF?tt? 4T ^t?t^ tot* ¥*1 



qprfc ] 

tfiri 4$ mre fcjnwefa 
3fjto^5 teft vi wxx i fv c*i3n 
ftei sfac* cnta w ^ste* feine»ie&a 
«rfttw $ws vi *cue 5 1 

TOfa rtto srfai «rfa«rvs ??« 
4$ *Nifcrc; c^*i=r—■w cv fejt^rcter 
wfttni cr n wfaNstiPl' jfnfr&ft 
wfatwe* am vsftev, $t«i fifar, 
cvnttf, tffievi * mm* ’r^ten «w« 
«rntew frne*£ rW* vafav i 
witw^, *rtfaCT^«f?finr*iw *ut* «r^f« 
f*if«r$ toi 4$ srt^te *t* «tvs vi 
Win i 

*riw* cq *itpr ^ ^nia wfatet 
*ft* »w *r$»i nfv*i?tc»i Rfttmr, cintft, 
$«f« netfen $** fejfae*ik Rtst* 
wtftw i 

>ftcei caffifwtFr wt*N nfsiaF- 
*it*te*i w Rfaw *nt* <rt* nnt* vi 
«* wtetntftewi mi 

c*r *t«itat cv* «rte*. ^tc«re? w*ifcvnr 
i 4§ a??! *rfa vi w 3 * 4m w 
«rtw»f*! fte*i§ c*r«f«! 

«Tht3 fentqtfr m I 4$ C*tTOf«ft 
femftV VC* 4m 4$ 

*rWwr wWntew c^Ft=r w ®tf*rs 

^jftntwi wwntci w «m 
nfatt *j^i w: *tv* «wi 
w «rtw »rc* w ftPra. «te* 
mro v^rfa mvt« «rtv* i 

<rkfa ^re* w ttvt* >pw c$i 

Rtci$, 4it?i «rfv* ^ atn « «rftfa 
»i*ni *nv ci ntcai^rw, *1 =rh?t^h?i 
v*ft wt* Rtci 1 4v wen nta wrt 


hi 

*n *tc$ wW nn <rtvn« J W* 
st^i vi Tfn 4m 4t nta rtw «rwftRTO 
<rtvv ^514^fB <r$ m cT'eft i 
*rt<?fi> ft<te*i ci sttfcf fam *rotv vi 
V, Cf T*tC# fadRI vc$*wi *t*i 

4| (m c»ict ^i 4c« vt^n ww 

5»ie^ *ii i ms c*m c*U ^ «f vs 

Rtrt« crR *nr c*r»% «rR 
4*$ v cr, «tt« #HN Ivi fhi i 
4$ weiw m tfwvr ^jw: 

<rnrtro if% vn fiw 
4^ ’jfnt? ^fipiww v >itpr jii i 

w:, Pi% nt*pPFtit 4m 

c^tsf c^fjf *r^ 4^ wen 

'•ft® ^cirt«r^91 

4$ v <ttvi jRt^w *rtfat* ®re€i« 
mieifl ?t^i 'Q Rli?*i-fteflt<i^ ®itmr 
*e*e$, vr «rte«f« »iNef i jB^r, 

stltf ^rPi fv sie«fj w? ^i 

JTt«ine*i?i ^te^'Q «unn vi ^t5—^nev 
V4, •(? ^jppc«f? ^t^t^teq 4$ we*i^ 
«rtw tpt i 

>«tfH «rew*n 4wtw jjfw^n 
^fRpfsi ^renr^e^^^ ^ei?^ »rt*ftj ^irf i 

•rwm vi ?e«i'« *rew*im ?Vtvi *rf«ww 
^tsr «remp *twr •rf’Ttefl i 
cfN fv vevsi ^e«^v i nfti?»itfl^ 
wWH newiWtew *iv ?e^i 
4<rtw 4t c?$r{3?r >|<pni mw fn 
ip? ^*ti^i 4^ wen 
«rc^mrNtwfte« Ttvtft? n^Psc^ ftvw 
w 4^ ifewiMt«r«fttv ^rhLfir 
•ffWhi nPcmr *& vi Rter) w vi 
nf«r eft*! vhM *f^t^t-f^tew nfilvcn 


?#»«! 



wftr $ (rots [ >*■•* *4, i*r »K«m 


St®? **TO *t*, stTO d||S st*^gr salt* 
to *tc* to c*\ salt* n* totTO** 
« TO* ntaf^ *stst»ratta* toj cszn 
c*stts «ftsta i 

*rf*t*ri* to «rft <rfit* c**t**4si 
*tTO* TO stc* i **tstf*f*TO* ^’f 


f5^r ai TO* toj st* TOtf atTO* 
«rt*t*R to si *n* s*i *tTO* to 
sfa m i **tstpr saifistw TO 
at*t*r* wi *s$ csts *1 cs*, 
*TOH-»tto* to si *t*i m 4tTO 
TOt* sn i 


*mm. ’r»tc^ itcwn 


WTO* kafrlr, st* nf*t*“t * to** 
a^raTO* to st* feTOtfisi , 3 r°*tc# 
fiwtatai atai *sa *r*Wi st* eto* i 
sttafast* *$< cafaat* wTO* nfata-r 
* st* TO fss frftfcj fit* •riWi *t*itt** i 
<i$ JT* •t*Wi* c* s*j frrcflBs *ca, st* 
to ’jfaa^ s TOt** ^Pta* 3 T" p tt^ stro* 
ca >1* s*j wt=n stt*, si disfis sto 
fiscal WTO ^*ta* TO* TOt# 
TOatt* <as&i 33? fifs cnts ntt*a i 

wat* 4i*n s w i sfwro 
c* sfTO* *tts, «**tt* st* ssta *t*t* i 
csjtfsf***t^t*i w fiat* TO <4S*S 
*t*w *»n *t* i wto* TOfss 
« staTOTOs £af% di*tt* ntaaTOtt* 
*$ sto sta*t«*t* sfs *pr 
c*c* atsts tom ®ro* *tf**ti *fi 

CTO *fl*tlSfi« *f*S ** 4*< TOJt* 

cnts «ttts i 

*r« st*s *rrs *ta* ^sai *rtai cto c*, 
to ssssfi aftatt *itts, *t*i *t^ 2 r 
•tfitro «Ptfis aits <aaa TOit* *fi nt* i 
^m*t *»n cats TOf, atts* fi*fiF*|* 
c* «Ptatt atatars *rfi«rfs afrt*. c>r«fi 
*t*tt** %-^*i I5t** *t*fi c4t* *tcs i 


***itfc** wi ^t**t«*1 ^Slt’ftC* 
^ st* n*tst* or*i c«rtf—*fi, **, 
«t^fs* *S 5t*t«ttf J?tlt|tt^ 
« m nfs^t't st^ stl'spsfi®** 5 , fii 
^firrsR*^ «it**t«*t* *tts i cst* 
csfi nMt?it* ort?* *t*r >t^t* fenfitw* 
fet**t*tnj *fit*fis nf**^s? w s*i *t* i 
•ffi^lts *rt**i cwfi 5tt*nt»n ^fro* sH 
st*, fs* fes 5 cscai c**i *t*, <?\ sfstTO* 
«tf**t^ sfi* *i*t*n^® 'Q ftltgtw* sfS 
s*t* i 

to fs, cst* cst* nh*a ^ 
«rt%* ndst* st»i c* n* sajtft «rst*r 
c*rt*ti, stts *w»wi* <9tt«r* *i%* *i«»it# 
t*^«i*t**rfi sfr*t*t*i ^^c^tts 
>• *fitro c*^l c* *rt*tn 
stts Jft5* c4t5 *tsts *ttt* *1, fss 
5tt***rtntt* <4*^ *nps*r *?**i ^sfi st* 
c**i cto, sst^*i stts $t* c4t^ 
*tsts *ttt* i 

'OSS'I *tfi* fiwt^ TOfa c*f**t* 
fe^mi , i*' *jt^ *jfitp»fijpi* csf*ts 
fifis *t* wto «rt%* ^t** 9rwt**1 
’iTO TOtwi sm i 

TOTO*’itep*r W5 wtw fissu 



finfe wt»r ester cm Thu «wi5 ®t: ««i jh toft, **$ c «fa 

?c»ii «rot?t*i *t*n i «*<ftefr att%? «r*tt® fa? fcsf? <w 4 ? w *n 
^tt* ?C»l ’ftw? *?l *? I f?®fall3 SpTftfft? affapjt? ’f^'S* fwn I ®C? 
S*!*^#**** 'art? $£hrf5 jjcqi jj^lfSr m*U «m»i c? >Rftfr ?#, ^ 
^ 1 waft* <arht’fc s i? *itf w ?faft ere* cm *1 cnei* nf??®t?? 
5?t?-**fc ntq *t? <w «re*t? arcut jfc* *rc«r <$?* nf??^% ^ i 

’ffltfra *e® <*rfc^, «rwtc?? 4 ?im wf^® ffc? taf? ^ercr «jf® aftc?? 
«r^t* »■%? «rf5fc® *tw i. «r%? ^ nfira'Fnr *t?«i ^ W f <fJ1 ^ 

c^fc ntowv izi *c?=t, nfa® *t? i 

C^C<P ?M fefflT® ?? 4?s ^51 

<tn*i ^raoi o*w 5w ,» itmtM wtitaw nMcm 

ftwtwt* i ttsi nc=r to*, to* ,|i,1(fi ' c?J ® f: ®^ 5f!| •’^ ww? 
*Tf%^t*I ^C 8 ! ^?t s J 5 jfre I *** fttwi 

«s« *nww «hi * w tom*I 1 ’ l,>l ^ r,fS| ** Pn ' ,t » 

mw * nf«i*m c*p, -«. ww. Wtt *wt>ft 

-MM *i <irow wttn «rtft iM fA * wl *' * 
imvmnM c*i « «im 
<owi«*m mi ^ 

eft* wtenr ?rf«rjtl5$ w&n wfa nffatrel ware* after? 

izi *? i ’T’tc# sfaqj*? vm nt«?i cnere 

mtf?>r ?t*rofs*t?? ©t: w0n ©ffijpt 1 ! * 5 *t* ere* ijtrtMjww nsWi ?i *c? 
*t*R, ^ cft*r ?i? yd 4? ar?t*i ?ai i ert arc®^ 

*er ^tPT, mi Wltfl (Polarization) id I C*lfii^t? « wt? 

*rfiNt*r *c? <Sf ?v? *ffeirt-f? fcwn *?i ?c«* i «?«% 

ar*f® jfw ?t?*n *rt«?i ?t? i Jtt^c^j? 4n? ^?c* i 


foarts ?CBW 

5 rfe^ nt5t®PT wt^^? c^c3i •nm sn*?tff ’%« ^e?c«t 

*tt*? ?ft? ^*rarc*? >rf*tc*r ?*p wrrft^ >r*w «c?«ft? c^^t?’ ^tw 

c»fc* i 4^5 sft^ir *tf** «?flB c^ar ert»n *i?t* i w ’jRr^? **v 

*faR fenafe*? ^fwi f^c^? l ^if?® *i*ct? *ft¥ ’Ttrtf 

fi?it41m «ft?*ii. mi f?jf ^lizi w «r?rr® « «rst?^ 4^ c*tar? w i <o^ fee?cw 

<ffWhr c* cvli c? *r?cir «rc^^nit?ef»im<<ii^?tf i f?t??cffc®'«cfar 
^*t«Tt? ^tofr cren w *c? i c*t»nti nfifiRi vn *^rt* i *15 c?w 
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t at, n t<ay! 


fcttjjfiar ajaatcaa *it«cxc*r ^taateai 
*TWtt wntfr W, ftawl, caftat tai * 
atstcaa ajati ataca i 

fifitentCttfitltt *rfjtf«W, 
<1 fit ^taa tvfi *wt ttficacaa, 
«yfi?ta fi^i? «i*cta $ fiaiS w-wNt- 
ttft casr strata *m TOta tea tatf 
fienfi qfisfteaa ttaat«ai ate# *pi v&aj 
srsta tai w ^a 1 $tai '■mtfci’rftt- 
ttea cat fiifia tte*fi wfatfiata 
wt*R tact ttaeaa i 
<n^tta ^ra^fiafa nfi-ttfi fctftacta 
arht tosstfia ajatl cta«wfa *ffiata 
ttOT^lfi® 'aq^C^ tfitat fi*1 I fit 
^jfi® w«i ta ajati *n attta 
£Jf$ W TOK»! tat «fFQ afC^a tfr W Ws 
ti ^t=?< ^yftt «m»i «aet net. w 
ttcact ati *it*ata ta ate* ti i ^fiafi 
fit tpfi t^ar i <al faati> 'ttt ^tafi 
*rta*-fi*tt , lc?a ate* fit i 
ujtafi ca^eta tfifttfi 'afta^q 
»r*tc# tai t^Cfi aeti i fit tapr 
ai aw*p <$qfata fetca «rga wja 
ca*jt ntftca feartat-r tte^ taj 
fttl w *a fii c*fi 'tttaea w 
aeae* atftt tfit fcw fcfiat t fiatt i 
«ft ta*i fctareaa ttateaj «rtt facta 
ta*w»ia tttw wt* fac*ta firnt- 
ttfa tai t<at* t taj fifstw aai tta 
acac* I «itaa-fi®tcta etc* tfrt fen«irt 
t$t ^fiatt tfc acac* i 

>»** ttw ‘fcfiat «rtv* atca tfi* 
$ntf*f3 aataten ctfacia n* caca ctc^ni 
tfa ftt# aftatacatni fit ttws ca% 
ttwtafs® <f fillet cant tow i ttacta 


^ta*-caarc^a, cw-ffW^ns ttaa- 
*$a, tl tacta ctetatit ftwta- 
ftatufi ^ §W c^ ctCTCTM 

>PFt cfeftfiMt trrtc^nrf? 

fiaj^ «mtt 

’tfasttarsfit^ ttifpn w i fifiw 
OTPft W ^ ttt ffo 

♦rftcttwi tw ctn figfit <ttw ctwt 
«tttt *35ttt*r ■t*rt w 

tiwi i 

W « fittPTt ’Tt^tetT C^wtai 

CTWfl ftC# Wfettffittfi 

ttet i 

*rZW fic*f^ ttJ, c^*l^ 

—stn, ttatoni tfi 'Q fit, ttttiti, 
artjftl t^t*f t^Cfi V tl I 
<& w ^J art^^-ettara 

ttttwfi w tars va ^ttt ^n»sr? 
«ita??sc?ia ett* 4tl§ ttwa ’ttetfi- 
fra $v\ tea i fit ^ cw ateai t%i tea 
ctttta titw, vsta tfit •fttata *iw ^ 
fiai arstt 'ttflt at W tar® 
V l ttatn t ttJftft.«iOTi arcatara I 
^fifta ttat-fiasfa t"*K* tW 
neaa*irtta aeact ^tcafatta tettcarstfi® 
catt^tcai ^ctadSa srfi 
ta 'tjfirtfrtfit fipit^* ai wt^hr '«rtat- 
wfi traaai ctapi «al ctwa fiwttlai 
ctattft «rfift«ata n^tttt wtta 
^ajlfi arl*r® tt-4taj ttat- 

tw?hr fiaat^a, ^tatfi-4tfia Jpi fi 
atait, ti fica ncaaii taett I tattfer 
tttta ttarta tfit ?taa ctfi afitafit 
«aa^ ajttteaa tet etta carta 
^rtaafiata nfiat'a aefe fiai, ti fin 





»«*« ] 


SH 


$Pi *pWi pkh i ^ cfw pH 
?TO Pp?-tot^ ?tH ftfrfe *to- 
sTOt-tot^ «w irftpfrTOmt* 
jtPPi top? i #pi ?ti*?l?. ?pt*rtip * 
?fWP vi^fi? to pPpwii 5 f B5 i^ 
<w *rf<to pPppwi? fc*nr pptPttto 
sftre TOP to TOfopptr? *Jt<fp 
«nicflE^ i pfpfa pp??«tfta TOW cro* 
3p*n, p*p tos toto^P wutfir 
ptypta to Ptntft inr pIfp Witt 
•ttotp wt*p—4*rc fa, to *ff5to 
Wii totp to to i to cpp c^t=f 
toto pfro pH c?, ptai pwt’fl' vr 
toraH >tHp *t*m? *n? piwjr to 
to mm *itn, p* cpft ?? i fai ctwr 
toH? ®t: PHt^t’s wtfe^ pH 
Pt-tPtfti fafa toe??, PlPtft *tP 
cto ?-r top TO fa 31 p* pP- 

ptPTP ^t'sfJT sTO ?tw •iftt'S to 
<w pi fitfroffirH to i 

Pfrltft *8 3£p pPpIpiP 
^tPpH wt*r? m to «TO i to 
PFTO pat*ffl TO?, Pfts Pppl 
fa to* C3*?t pPptPfP ^tPtp ®TO 
attro* to to ?? i 

pp*fp3i ton top Ptwfipp 
^pi-ftflpi 5 *ic?i ^fri- pp*- 
srrora to* to* crop ^ tor* , ®t 9 f- 
Ptarhu ?* ?*1 Ptv. pi *rtol pc* cjfsfl 
TO? i ftPpH*? top fcnpp§¥tf*p 
to? pp* pMc-t cpp pH to *tf**TO* 


topi TOW TO! TO •fM’p 

st*ptc*p fa pftpH cm?*?fo ctH \ c?H 

??? PP TOPI pf% pf^5 %®ff '•fsf^) 

pwfap Ptar'pi w—^TOtn? PSTOtft I 
£*®tto H*itw p* fHfiM ^r top 
^tTO* PWr ppjM >rtto to l 

TOP pfo fee**' ??PtCV? 
pWpsi fa *p? ? fifife ptfpp* tot4V 

®t : ifi9 fe'gn TOC? 1 ', *l?t- 

?tw? pp H'to fa «cti ^?, miM 
Pt*l TO ppl ^P, PtTO Pt^TO^P 
P^?tP WPl I <TO JT^pPI 

?^i ^wtcp? pp?tp«, >iTOtnto 
p pwtsr fto p?;t?TOc?? 

?t???PPw P’ptfiu fttfwftnra ^tfl 
cto i»}B c^jr i ^ s« TOP 
CPTO* fP^RJTl psi to? i faft c^«a? 
Ifpwj^ ntitc^i i f^j, 

topi, TOPftr *riThpi p ^ 

‘pf^pfc'pp <2fTO ^pjtcppi p 

P^tsr I C^SJ? TO 

m m ^ top &ipi i osfc fam 

W fejfspJtftTO P^f^n'fP <4$ pfpPTOI 
?*fPM pp^5 p pff%=r P®t^Dra ^TTOt- 

f^Pl ?TO*T I ®ti 33 C5pTO 4 C33 
5F3C?^ 4H\ C^fJlTOf^^ Pt^tf pp^pj^f 
TO311 Clears P^PfR?| ?tTOPtP3 C3^*f 
pppSt nfl^tto ?cp i pt?$t- 
fa ‘-ftp 1$ §*TTO f3fP3 CTO C3 
^wtPrp niWi wc?, 4$ ptfll 

pp^fp I 





8>* Wl*t * 

Icwjfw cSfew 


*f®®aif c®at®t&l ®at® atwtta c*tt® ; a1 
cantta to ata n^tai, fcsafci ft® cal' i 
>rc«f at® a'hpft c^t=r aaa ® <fl®|5 aft® ft® 
avtjta ©tata ®ataa i 'ata atatata $ta 
fesjafet 5t^*ta C*ta I 

®fttaa ®at ®at®i <a®£ «rtata snw i 
ft® ®ft ftt*®a c®ta ntnattnr®^ cacw 
fctfr $tt® «t®® ®ata ftntai cata i 
ni®t3 nfaattaa cat®®! a n$% at#tc® 
ca<?tt® attaa I ft® ©taata ftaa—aftta 
cnta ca aa c®ta 'atata ca^fa aata, c® ? 
®ft ^ta atflt® at'eai ata, atata «ittn 
fcta atffa c®ta aara* ^afS at®® awta 
©tata \fata c®eai ®tai i 'ala ®a na a® 
®a ataca aa ata atta «| n^% atftt® i 
ata a^a c®ta ftrtn ai ©rtattai n<® 
sata i 

aa a®a *ta |ta®i}ft® n®ftt® 
aftcsa a»nt®a afcttata 3ftata i &aft 
a*taa Wltt't ^atd <4 ^nt®®tat aja^i 

51*3, sea i 

4 $ aa-fcstfa® $taa§ft® fatfca 
fata Sfaataa afata a® an a®a ata 
afttajaat® nffti-faafti *tat®i *tta 
ftfc ^at*a *• atla aft*i-nftta ft$®rtfaa 
S®ftfll ata 5 ? ®fta §ta®§ft® 3 §fk 
fatltaa ma c®3?ta a$a ®intaa aja®i 
*tit® i *ta fata *n® ®tft lta®Sfaaf 
ca^ta 'afta i ®<rta®ta 'atsatft® n’ ^ 
ajfa—attaa atftt® cfcfatvta «ttt®, 
®taft «na ®t aja®ta ^tata nttaa I 
«rtntat «ft5 a*ta 4 $ a$a aa«?ttaa 
^ntaa fc®tat®a aftt® nt®ta i <*iaaWtaj 
3 ®*att§ -nfta^a ata cfefatfta aai 


^fftaia 51*^ ®ai atta I «ita aitaa 
ataj «ittafa®ta d>fat®fa arasta®tfft 
*taa a$a statn-^ftaic®ttna^fa^tafi 
aja®i stq ata ca ca^ta fatap^l a^a 
<£Tfapata ^fS att^ftaF a^an ©tala ®ta 
®la a^laaltaa 'salta aft® ^H^ttaa 
at® aaai aat® ntataa 4 ^ «rt®a atatar 
®t®tl ata fat® nlataa, 'Sflft® najlB '©atta 
a^a 'alts ft ai 

tj? 5 ?^ attaf®® a'ajta ©tfa®i cata 
®ta ^ataatt^t^a a*H$ftta ata ©tata 
®ta ataanata aat® fat® ntataa i 
?ttant ca aa aaa ©t®l ata aft®, 
£ft®j* c^fatata aja^taa^tatl ®ta c*ft 
aaa®ft capaPt® cfefatana 4yxsm atta ft® 
®tata ®tfa®t^® i ®at® nttaa I ®tana 
ftfa catta at® f®afB n^jr (fsftfe) 
\fatat ^ aa aaa nttaa i 

fafc ^at#a caa c^fttata caata^fa® 
a^a nasfta festa® i 'eata®ta 
fa^ta^ai ataa, ca aa c®t® ajaan 
4a^taa ®«at« ®ai ata fa, car aa c®t®® 
©fa®c® 4 $ -nftai 5t^ ®ai aia *tai 
«ft®J® cfefatata aja^ta®ta1^ ft® aa®ta 
a® n®ft ®tt® afttt® ntataa I 
aa-®tfa?® Ica^ft® cfcfat®fa aanift 
4 $ ®a^ a®a ®ta ^tat®, <flj8 ®H^^ttaaif 
®®®n i ®tt® ^ta®5ft® iftnft— 
ata®t®c®ta ftt^n ntfa® ®a ®a^Nh 
a® ftt^tna aaaaae ®ai ata i 

cfcfatatta a^5 cfenta aata Irtaftial 
fa®atatft ntaa at® catnttatn al5ta caa i 
®t® ®atata*i nfttan a®ta ®a, ®taat«ta 
at& ® a®t® a®l5a a®atta®*i ®ai ata I 



fStt, w] 

firsjtfarsfeffa sfrtwi men 4sf& 
fcsstfas ^ cfhS <tt*fS SfafS ^5 
c^tc^w stw ststrs ntsisi stifal 4* 
CSts"* ^ Sfaft C^#j5fl WS %=fa 
fa^rcsrsr i 

^esstfas firfast? ^5 d>nt? ?j?ti 


•M: 

^t 1 ^, su (W fTf, cssfa ivvfa stst 
am sis srfsft c&ftcsfa spates™ 
smn ssan s?*?t$t 4* ^starm 
cfcfarft ?r??t?st?t?i <s» sftwm si? 
Staton *rr«rrq sfafa csTSlatn ssis 
sfaas i 


ICTwilf wF *WflTW 


|CS«JjW? ^53Pf WPT 

SfatStTOS ft*fal 


StS CSl?^, 4*1? fa ^fas ^'S 
fast?) 4 ?" ?Mfai??l fifsfa? 4sfi> 
?fatcs fa€t? 4sfi> ?fc?t? si? $ssi sc? 

st? *ntsn fais stsis? i «rs??is 
stists sip ssi ?si ?t? i mm stists 
ssis fawt?tor? ?t?*n fas a, 
stisi s^s??-?*ft, fas w$f stis *uts 

srtf ( Max Planck ) fifstl fan 5fal? 
falS? C?, «ltlSl «* S?f-tf?t SI, <StlSl 
CSt?tl>t*I ( Quantum ) ifte ?lfc I 

firts-fafc&ftits 55 cscs^ ??? sfasi- 

Sfa ( Particle nature) ^fas H? srtSCI I 
^fas 51? m fast? TO1J SWfa, 
ftssfo wrtta to si?s ?*? sftststn? 
fcfai? cro s? fa i fas TO3 fss?sf? 
wm fcssS? a 95 sftsi-wfa si, 
s??-ifte ^—4^1 fifuts fiwtst 
fa-3Sfa ( d’Broglie ) ??? SI?-SS?tI 

firsts to? «rtnr s?s fais? st?« «rt*n 
fas *n i fa-ssfa ^tists-sip s??-<rf « 
cstrffctt-’fa s?r so? 4n arm ci, 
sssefs stftfas <*? <stists-s'f « ??- 
stp ton c?afa «ratsr i 4t stftfa? 


wf»« Stfl CStltl, <31 4 ?{ >[iwf 

5 faa ?si jisti i 

IS? Sfs (Motion), s?l?S (Momen¬ 
tum), <3? (Mass) 4^ Sfa (Energy)— 
4$sfa? falS falSSSft? SSJ SI? fafa 

urns arcs? c*r, stfists-s? « hm 
siu sfak st? 1 # <sti? i 

4ltl? 5S5 CS'Cai SStWIPHif w (Maupe- 
ration principle ) 45^ 'StCSfa CS'CS 
*ft 5 *ftC ^5 (Fermat’s principle) 

fcoW SH C 5 CS StC 5 I SSftiHCSW 
“ssst? 5S (Moving particle ) CStS* 

faftfc fa^ csrs csts fast? fasps 
5 s?t? s*r? 'ssw scs? sc?x c? sis 

5S*Tt? ?S? STS 5T?S? ( Minimum )— 
TO? SS S^?1 pfa Safa 5SIS r Spies? 

sfasfat? 4 fetcs 9 y* P * (mu)ds -o. 
Pi 

4^ SIC? firsts S?1 4StW St*T 

??ST? CS, m ?S? S?, u ?S? sfam, ds 

ssfss nor? Mr 4?\ p, « P t s« ^8 
fafairfasfan ( Rest position ) I <S?S*f 
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wtn« fton [^vn t*, m toil 


tototow tot* *fa «¥ 

fr^cto^^* 5*irtr »wr «pt<tj 

tor tctj ct ft* mti m ^fpst— 
•rfint* ffa cnl nwl mil ntor 


to 



ju ds 


o. 4iTttT 


n toit* Tfar TTTtf TtTjtTT totTfe® 
It** *1 ^ffeTTt* ( Refractive Index ) I 


<s$ TT Ttf* (Jl* f®-anfn T*T 

N^Thf <Sf5tf *toT <W «Tt|T&t|T <4T 
'nftnf*¥®tTtto thI 4| T¥-$toa 
( Mattet-wave ) 4 * Ttflfo* *»T Hi I 
ntoT nfen fltoT mm ti tol <Tto 

»HWW A ^ <n| T5ivn W*\ Ttf I 

<4TttT h ?ftt*T JPT* ; m t*t tttt tan*- 
$ctt <st, A T*-<5to* v |c>it$ctt 
ntor i 


fe-amfnr <r| t$t lcn*]|T-to t^tIt 

fT&fcCTT TnfrstT (Newtonian Mechanics) 

Thu Tjt*m *n cn*j ti, fa* 

to *fto1 Scbr6dinger-<m ssTT-TT- 
ftstT (Wave-m echanics) (&*t5 I Schro- 
dinger $tT ^ST*-T5TtT to T*T |t»l¥- 
tlTT TTtTJl f*$ TTF® *itTW Ti $*|, 
fTl ’KTJtsfH TJt<to (Statistical 
interpretation) Schr6dinger-<HT Ttfrto 
wffl *n *rtf wi nvwi i *ft*trtm 

TtTlTTX CTTT ’TOtTFSts-TRlTF (Waves of 
Probability) TjtTJl *T1 *T, C*tT 
'Sto* '®tol (Intensity) 4ffT^t$C¥tonr 

totor Ttotr nfinli frri»r to, 
fa fan IwtIt-^t** TTtm 

wi 


nstrrtT wr ti rotoi f*. *i <r*fci 
^TtfTT to nfTTtT ¥11 TT*tT I TIT *fl 
Tt*, CWtltlTT Cl& I C*tTftTT C1& TTO* fa 
CTtTtT CT» W? faft f¥l. TtT fZ* TTf*i| 

cvtottr* to to to to i fttflro, Tfir 

T»H TT fctofT C&fc (Heat-Waves), to 
CTtTfl Ttf CT, TTT <T¥fej to* Ti to •fCTT 
TT* T*t*l &StJ to I to $3*h*S, Tfl 
•ifaftl CTfa IT, CHIT'S to toresitT 

ci>§ cnto, 'stt <$¥«n crtrrt it ti ct, b 
to* «fr^J¥l5 CTt¥ toT^Jl ¥3fT I to 
^ T«1J TtT CT, toT^Jl ¥TTtT TtoTl 
(Probability) CTCto I 
(Wave-mechanics) ^«i¥tr-toP W5 
4)^ TTHT faft n^tTTtT CTF& CTtTTtT I 
totT^ Tt^ewrrH’ (Heissenberg) ¥ 
CTtCTT (Bohr) TC 5 ®, ItTTTjT-^TT 
CTT T«tTJ m% 'Q to TTC¥ to«lt¥ 
¥TTtT ¥^¥Tift frWT «h?t¥ (Special 
Symbol) I to TfT ^¥ TT to «tCTT 
•ffTT^CTT TCT «TJTW nfTT^T to I 
to¥^T-^¥C¥Tt¥T TT1 5TT TI, CT¥*¥tCTl 
tort TCTJ 41T1 1^¥ frfrfe TTI nto? 
tol* (Formula) TtTT (Visualr 

sation) tol 41CTT T*to tofT to Cto* 
ton totcTT to to TI I 

4TT CTT1 Tt¥, nfh'tTT toT to 
4l| I:*1TJ}T ^TCTT TF¥to TtWT to? I 
lc«i¥|T-toT^TtTC¥ to^to *frWtT 
Ttn TCtor tofrto ftwttor 

CSf^TT « totT (Davisson & Germer)— 
'SttTT frt¥*l ItC’fl (Nickel Target) cto 
to¥TT •KPhn to CTTTtT TTT I TT^lfS 

¥ti tofrr to i ^tn ton 

fctpto fNito to toflcnr, to 



>*»« ] . « jjnst **» 

frftffcfe TO^fr ftfcftn (Crystal) *rfm c*fTOT RtPT 1 twlR* W-^Wtf 
frafH i to fctm •fatatro *»i fractal $twi *rfM»w *n arWi to* 
wsrfftNS arc ttftcafVi i *r*tat»w ur< farctonr to-toR sf«rfaN 
R^tojtnfe a^ ■aai *fan *a i to cro towfara ^ TO 

ffarfH, TOR aft* fasTO-HR* (X-ray ^ ^Wf**i *H *1, ffaft RtOTt*- 
diffraction) *<(1 I VR ftlift TOR W?a TO f*1>ft *(4falN 

C*. TOR *ft* TO TOft¥tCV TOTH 


to' s Rflflfrwi 

TO*towi RtC*fPw«W? (Theory *fa RtOTltW fata TO*t* TO fa^<8 
of relativity) RtfaTO** *3l3* 1 *ITttf- CaTOrffl&ta TO* (Precision Chronometer) 

fa^ TOctto TO *lf»l RTOTtFW nftOTf TOtCTJ TO1 I W fta CTO 

fsr-fir *at$ fat* ^f%c>i TO 5 *! TOl ajWtafS nfaatfa cataTO *ta I O f**£ 
'sr a*t* afTO-ww ca vn *r(WR» atsa cat? TOTO-aft atittai *tR i OA * 
W3 5fc«F TO aifa^a- OB naTO *fa*1taa tof «w to OA=» 



faa i 

^Cll 4fH TO CTO RtlTO- OB-d, A * B fa* $T5 *1® TO* 
rf* ( Light Signal) *t*TO *W ^8 fat? Hi TOfttt* aatcal Rttf I <Slt** TOTOT 
c-arai ?at?a to Hi cl{f 4ft?»!t** ?faa“fa iffatan u ftcH ?ai TORI l 



»*• 




< 4 «m %v\ *t*, *rfewn c, "*tfo: OC* - OB* + bc* [ ntotprtitPni 

o c«k* A-ca *t*t» w «rfcnt* « i »fl<RBC=iut*,OB-d, 

nfam (^tt*ffa*)-c+u oc-iett ^|5fw *it«n *r* c^+'jut*) 1 
[c*c*$ forc* iffown f%n€V®^t ] =(*ct3) 8 1 v\ ^aptffos* >it*tc*j 

A c*t* 0-c$ qfafa *w ^twt* * »i"nt^=r **w nt«*i 


"itcnfr* nftpnr-C-u 

*tfcm <4*| fat* ] I ^<4? o C<tt* A-C<® 

fatt* «ltTfa 4 tfwt 5 rc ns 0 -C ^5 fatS 


StCS tj - 



««>JW C*lft >PTO >lMW— 


’"fo®: t x * t s ; t,-t 4 *r® *t»i ** 



w fra i 


tl “c+u + mStofara* 

Pwt?>rtn] t, - d + jz- u ) 



OB SStS «ttWft*S n*TC * «I«JW*IWW 
nro f** fra stis i <jfaffa nffewcn* 
wtv b fa^ nt* fatrc *R^tP» *trs i 
< 4 Wt<W oift w sfa t, m *ft, 
^sfarn B fc% yutj nc* stts, 

w fM C fa^, B fa^s nftsfara 

fartn*nn 

OBC »wft% for^rar 


<jfasfa nfom u-o *ra [.fa* 
<af>r«* ] «M*I ( infinity) W® *S 

[fa* <®1 *1*1 «rt*tsi *tfa c-= 

^tt*ft*S ’ffwr -186000 qtln/cnt**, 
*1 «w cwsfrft mfera fanfe *mi] 
fa* «Tfstfs faro ^ c*, *rfat*»(nn < 4 *< 
sfante* naHts c?«tw, t x — 1 2 *c*i 
Classical Physics-<4* *4|8 *4*18 Off Sf 
S*W* ’TO *CT Wwl I 

^ftsfanfom * 4 ^ «rfE*tt** ’tfats* 

>r*ic# ^Ttnfa <rhi # rt’®f»j «rt* y* 

* re rarei i fa* ^fafls c* nfcm «ctn 

* 4 ^ *m*tr** nfem c* **» *1 

Cffatm mfa (Romer’s method for 



jprtfc ) TO * TOW toTOTOI 80 


determination of velocity of light by 
astronomical observations) 

nfN cto TOtto <*m $t* 
toto «<TO c®l ^^srffsnc^i to 
Classical Physics-*** *ftot4 

TO4I tf&TO* *im fito 

TO TOTffe to *t®f tos 

:?TO» t x —1 9 $tt*i? 

fTO*f»® (Fitzerald) <W c*ltW«i (Lorentz) 
Tflto'Stt* TOWl TOt* *t* 

^ferro to if* wlwRrtpr wto m 
to *ttotn* «wtfwjw fjw 

*wfwto «rtc*i 4 $ «w to 
*rc?tR-toto k arcwfc to **i to c’fj 

ir - ^ i u * 

* » 1 c i* ; tonit 8 ® to 

cutest***c«, ^ toi *tfto nrotlt 

roiartow ^ 

^ i to oic^q TOt* TOt* 
m Ht i *** n? cw c*m ^rf5r?hr to 
’tto’t ’ttot’t* to 
to^ta, to uto to *ftn 4i i ^ 
TOt* »TTOtC^ afttto *OTI ‘Concept of 
local time’—4^ TOThf ( ntofa 
VPffltft—Moving clock goes slow), 

TOjf to piwa *rtoVi 

(u ntotn •niwNh’) ttto— 


V, u* ■“ Vc*-u' {>rw '®» 

c 9 

c m nton to u *wi 

ntoto *ifto nton i <4 w nltoi- 
ftlfal TO WTOTO4 

TO 4*fTO TO^TO TO 4Tt*mU 

eifU WTOTOll WW (A single general 
principle) tfltTO «•• ito 4Jt1Jl 
TORI f^f4 TOR—(») >14 »!7tf»ltot=T 

•rcfow *toto* tott^t 

^ftTO (Physical laws have the same 
form in all Galilean Systems); (*) 
^ JRl^Cf (In free space) TOlttfl 
^tton to (Constant) 4tW I TO 
^arfStf 4»I1 W RtWtofttm tofW 
(Special theory of relativity) TO 

fWll 441 O TOltWf nfo- 
CTO toJTOtl V5^ (Principle of 
consistency of the velocity of light) 1 

«rttotto WTO M TO1—TO « 
qjf UH srfcnto (Time and distance 
are relative); to 441 * ?*? TO 
to*to nfiwttoTOI (Measurement 
by other observer) RfaTO *ftatTO 
to «i 4t* to« to i 



ftsfffipRTfr 


^toptto* to*ii 

to «rfsrff^v5 jrto to ! pra* Pit! 

C! W 4^ TO, ^tCP TOC* 43Jf TO 

’TTO! fetwrs 4* Is *rfto! topto 

toft *?n *rrc* i toTO toft 4$ prfS 

totot * 4t* ®t! ^ 4p «TO 

«rfaft fa i 4 pb «rtti pfc «Ff^t*n> 4t$jf 13 
vNftitfc c?? X* ft® fro ®t*ii 
fo 5 ! «R C»!tf to 1 

> 1335 ?! tot!! p? cftfc *to TOvat! 
w fro 4 $ ^fto* TOPtntalB !tfro 
c*p«i p 1 ptp *rtc* m 4 « 
<TO «itt* !t!t<TO! ttpwi ^;p 
to*w 'Pto ftTOi cto$ 4^ 
pwtTO tor * ft^v-tfa ppt* f !i 
TO TOI TOPtTO! *ftt! tofttf* 
TOt! toti «!t*i to, to ntfro 
cpt! * 1 * f ffi> cww TO, to toft* $ 

TOtfa s5 to to 1 !tfto fttotoi 

TOflS TO ft^ TO 4! *fftWT $!J 
P4! TOtfP I 4f 4f|S PI 4t! ntTOI 
ft! ptp ^f:® To! to TO! 1 
«rfai c *m TOTOl *Ttto 4»itTO$ 
41 totWJ ^5«fj P4tp !JP1 PI 

cptoto to! ntorei tort!p&!to!i 
toftTO! ’ft® tp ptp *! cftft 
4fa* to W ftt! «tfW P TO! Star 
*rtftt! c?8fl pi c!to eft* ftwftol 
tot!*! TO fto TO >iwiw ftitn 
toft* toltp ctocp, toi tow! 
TOtor wtp 1 


TOTOtwIfcr to 4flB to pi 

■TtTO! TO I 4$ TO tot!! fro I 
4 $ pi ftnft ftwtto 4 ^ tototo 
!ttot« TO 5 ! I ^ sft»i! WCft fffB W 
to !l 4!< !!tf 4f5 fl* TOt! 

TOI TO ®t!TOl TO TO CTO 
^ ^t*!!! 5 ! ^^{5 ^tC^5 CTO Jfl TO, 
C^t^CTO 4f!>rt!J !Wt! !t!!t! 4CW^ 
4! W ^CP r^C^'S ^5tff Cffr P! 
C!«!1 *! I 

sTt^f¥ tfNTO TOltW >I«IW 4C3T 
^Of! ^r^TO, 4«lt! 4P!t4TOl^- 
P *1 fafrTO !t!1 P I TO 9 !! 
C*ft W PI P 4^^ fpit^tl'l 

!t^C5tWtCT! >[tTOl "®1 CttW! I 
«TO?J5 $t!l ^tlc^tC^tC 5 !^ Jft^tC^J 
to^C*l 4!fT5 f<®t^C?? Bftf^CT C^T 5 ! I 
!!W! Pit! «W!tC! > ’TP 

4t%! sit^t^P -W fttSR*! TO TO* 
#tTOtait! f«IP TOft to "I 5 *? ^4CP 
4!t! »IfJ I 

TOtgpfar TOnto»jf*t^ «*twt- 
•StJtft 1 !' fife ^!# f«- 

•iftojftl CTOtW! ft«t%1 4P ^<n 
^4* TOCPI PCP ^»It! Pto 4^ 
*TPI 4t*N «Tt«!t4 to I#! &TO! 
4t*lCT! TOTO! V* PI *TlTO! 
«ftPt®rl 4!i to TOi c^«rt%fto 
CP, C^ !1 TO ftrfwftf®!, 4t!t! CTO 
TO!t44 C^T C¥t! 4t% TO TO 1 
ton !W4,TOfto ’to TO4?4TO 

’TtT^f’F 4t%* C!-r ft! TOI 





TO® TO >wt® » <fl®< *TO «•• 

•rtfe* *r*fTOtofi to ortTO^—<*®i 

to*® ’WHI ^®tf 4®S TOT 

c® ®s' ®t®t®, tos ftsfva'stt® faffi 

to tot fro tort® i to® ®to to®t® 

*» 

am *?t® ®f ®tt® ; 3S®t* 

<4 n®it® toi fa ft® to— 

C^T^I <TO I 

fcf *ttTO t®PW8&TO® ft: 4f*to 
t- C-rf^ai faffi * a?N ®f® TOW® 
f®w®w i fafa* 4 to to®® i 

ft: crff *i to®, 'Q fto® <4fjs to«®t- 
CW®t TOf ®f® n< to to® I ®fal CTO 
WTO •ftfto*! ^tttof® "t4 <4<lt®to 
«rt*N to ®i, to to? ftfaf ^®?tt® i 
4 «Jfftt® TOf® ®ttoto TO TO® 

TO C®tto®t*tTO, to?® ®ft® TO'4®* 

®®tf® ®t*j to c?*ito ®w toto 

ant® TO I 

aftt®® to C®to ?®f TOtf I ®6®tt® 
$ TO TO® f ®JtStoft®® C^l ®TO I 
®H® aflxet® toe* ortro* tot 
fafro ^ at® -rtf® torottf® 
Csfc Pit* I 

fawt®fal ^TO TOPI ®®t?® ®tt® afrl 
jj-TO f®rfoprctt®® w® totot® ®*Ft® 
fa®tfc cwft TO® cwtTO® l 

fafe t®* ^fTOJt® to*®. f|S 
TOl>® *ttPlt? JFtef TOt®®, 4®t®ft® 
®fa toll ®®tf® V® CTO TO TO 
TO TO i fa® c®t tfl TO® TOf 
X? TO ®te to i 4 ntmtto cro 
fin t to mro®, $ ®®tf® to® ®to® 


fro* cFtoitnt, wt*4i mtw* toft® 

®s I 

wtctoto *Hft*i torn fttoro® 
taitint 4 to ?*ri tofft toi m i 

®flF*l CTO tot* TOT TOtf ®ff?® srotti* 

c® ?to®, 4 to?*®i tot toto 
to i <jfato to« >ajg «$ 4 to?®®i 
**rt®ci *r®c®tPra topr i 

4 Wtt® TOWtStTO® C5®t® ®i 
ftrorttoft f®to tow® ftfcwtft® 
®®fetf® tontt® frolWffJt® to®t- 
cfHt®^ i *flt TOittoU TOt* 
®PtTOt® fTOpiftWf ®J®^® 

TO I 

^jtcnto to ®f® ®lto® c®tn i 
to toff to ®tfil» ctorcrotoi 
c®t% cto cv t® wp® croi *rro to® ®i 
4®\ cto f%g ®to« nti® ®ii ®%w® 
c®t*r to'Q «®tf c®t%® ifla ®i ®® ®i i 
TO® *tjrf ^fK ®tot® TOt® Cft® 
tof c*rt® ^®®i c®wto ®t®t ®®t® 
•r® <®t c®tn c?®i c®® i ^wto® ton, 
*jf®ft® tort® ®tart® Pwi <®t c®tw ctor i 

fjtf®cftf%rt® to®i tott® totto x 
f®®r®ftro® ftflF^an-cror® t®f*Wftt f® 
®ttros TOffTO t*T9t®® «®t c®l®f®t» 
to®h to i ‘fltw® ®s® ftftvn nifro 
t®tf®f ®troi ftfiFvn to 
4t®® tor >r*ntf ton ®to vs 
c®ti «rfafrtt® fsff^Prs vfo cro 
®«iff ftitro totvn f®tf i 
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IU 

<*oni f%®ftH ftfavri ra «rm, 

<<hI 5 fra* cre?i raf i Ft* hipri hhIB 
Prt» wc*nr *r h*i ^»ir^ *rtpi hi, fHf 

HUPl* CHftH HI I ^tCH? *ffHHtf*H fFfHW, 
<4fi»CHfHl «W <4H CHtHfaf CHtHHtH HH51 
CH* HPT ^f®HH> CWHftra Crafa Hft- 
H1 flfH^TtH 4 $ ^HpWWfr VH 

Ftfcss® <*nPnrtws fra ^pth i 4*tpr 
«TtHHtH *fH CFPfe HH HHlI 4 h| 3 CHtHHt? 
HPT HtHPSl «rt* «jHh hpt fa Wtfa PTC®1, 

faf CHTH1 CH® HI I w Ht*T HPT ®tH f&fa«*Hl 
I 4HH «lta PT 4H <5TtPftlf - HFT 
Hlrn hi i cH-t F^ v *td» rat*, chIh iftw 
h*i hhp$ hi «rtfH fa pt orfra or* i > 

SfaiftHH ftwraHl H£*lt*H—'«H H*H ** 
HfH HPT HCH» HHH W HP&' C<5TC® 

H«1 HtPT, H*H CH HHHHHt V(Wt9 

crarc*ni *m sfaprtfaHt'e hitch *rtra i 

, ilHtPT <HIH Hp5 HHHtl *fpfa PwraTPHl 
fafaW, HfHpTH CHtPfH fafaVTH 4H* 

*mt* cntw* ffcfavwi * faf®* chihh 
frarawni $tw faruntpr *ri?Ni hpj 

PTPTH I CHt^ CHt^ fara Hfa fapfH »H®J 
Wfe* <HH<, <flpTC* HtHtH *rw fa fa HtHl 

ran, or fara* *rsWtH Psfap® PfHHHtf 

Hft ftwtl HJH^I HPIH I 

Hlfiwtvf PHTCH^ Hfa* HtHJPT «THH 
rtHtpn « ®tni cHHtPrfn hjhhi *h— 

$Pt CtHtCHtH fatH CHHH $ CH'SHl 
*1 HI I $?PlH H*J Hfal CiHtHfa «TtPft 
CHtH CHtH pRKH n^tHtH HJH^I *PT HftH I 

> Ftn Hipni Prsfifo pm rafa* 

CHHtH HtHTPIl «THH®: ^tPF ^ ifn 

chPtci «!« m ftpn ? W 


pft^Hhi ®tPF fnftm -mw hptt *tNVt 
fV, S5I CfHttHl HH I ®tHnH®tW Ht$*tHl 
PITS PfHfpn ff I 

>»«* HtlHH CHC^HH HtPT ^ Pm 
«rf®ifH|8 ^tPr® ?h i <dh h:ht chpth 
< 2rtH i® Pr«r® <flHtiH *rHtm hhi 
^ crai HttHH ^hP^c^ hthI w =nr, 
®tCTH hn-hTh Htn arc* HHtHt* 

mv =?ntP"f hhi i 

HtCHH W CHtH TtCH fFpF^HtH CHtH 
HH *S fH, HtHtH*®: ^Hf»&j8^lfe CH$ 

HH CHt%^ HTtPT I 

^ >*U CfPJW 

fsfavTtH *nr nc® ot'qhi ram ^hi 

HHHHHtanr nn frotra 

n?r®Hi nrai 

^hPH6^& 4$ CHttHH PfHMl 
n*Hi ra*tm ^wPw* 
Pm CHHtH ^*Pff% Pf’FH CStHHtH 

H'taf'® ^Hpfr&tfo HH^Hl HPT HtTHH <<H\ 

'AtHH Htn-ntcH *nrtH , 4 fra *tPR i 

«tW|5T ^tlTCHRI 

HRCHtm®'* CHH1 CHtH «ftH1 Htf— 
HFHHtHHffH HI* FPin 

Ht®tH i *tcht ranfS Htsanr c^li? aitt? 

w»I pfpSf ®tlH HtHF HPT FPTCH ®tlPT 
HtHl HSTPfil tHWtPfH fe^THH* POT, ?p& 

sj"prc# h^h wtn 'Htw* «nrsr I 

f^j «nf®H pitn rai's ®tHlCH^ 
*ra^ra «rf®prfPm nra hi, ®tn Htrrr 
ran gpFHjnt?tPT A «,•••,*•• 






» fiihnr inlfta 



srifefea ItWW W Wife *rtf%^< 
acaattswcf a<sfcsi 

wtaflif ststa «r* antes cal ms< 
ncasit* sea wts si wtsfts sew, *t« 
satlsprsesferwi 

strata, *rtf%*t< ssfei css 4 ttcs 
^rtcfe =?i i A wwts, ss$s, ^tffo 
4 ststa alls itsta scar at* satfei itf**a< 
SCS feSS *IC=T SS Si 1 ftotslst* SCSS, 
ats scssi Itsi 4 <rtssta ssi fei wtm 
Stats aacss cs, Staff «rcsj* stcsl 
oral cs? ferns ssras as sssi- 4 s&i 
seal atsi cntssta ntststs i 

selcss ^ca* cswsfaa *ic*jj ^jtf^i 
cs-cs wsfes c^ad 8 sscse? a$ <as< si 
safes care ^castes ’fefas i 4 «rtcs as* 
cw sea sta, csssl sea sta stftss, 
stas si 4 | as at^ss sfaca at? sates? 

%5l 

««i statical stfia call fsfe, call 
Stfroi wtc* b-.o^ if^hi stsats $ata- 
^cna fcnsi sacss A Ftcss s*m 
3 Rn:*ea at? <as^ s$s as* 4 cs stft- 
sfecs fan stcs stcs <srts sea i 

«rts sta a*s aw 4 «fcw sssts a? 
nscsi stftscaa fcna s$s st<?t fcsfe 
sssts, ^scai at'Ftsfec* 4 sns sTsats 
**1 a? wts as festes, tafe sea 
<*a scsj stststcsa srssl ssi sa i 

s| as wtanta fefel stw **s ai css— 
seas* saefeis aw csss stcs Irtfra* 
sta*, *ran®1s» casta festfe* * IcasiS- 


T^nWiTn^i ^W[niIHf'I ^#{* WPjij 

«tafa aaai «ti*nt¥rs stisffrfs't csas 
^ataww i 

csfei-cs cfcars act nsfecssa atra 
*«•« ‘fe*l sjta’ stcs aa^i atrfa W« 
caca fara can 4ai5 scaata caa? elf I 
<fl«ia fawaw aawPi caq«r 

at^caa bws a atajwca, caata cars 
caa?«fa wtata Sta ftn arttra cafe* 
cacT»fa«af«fSTta sartfe i 

wta <a*lB Sasaa acai cafe*-trf i atS* 
'Ota i »al& ^tas wsraa aa^ ^wH>ca 
fe-sa caa^ sea atatcai sars atarai nf5 
$«tfes a? csfa rwa (fc*ut®) afe entata 
faat^ i lift aacsa wa « 

ajtfeatcaa a^asi afaata sea atrs i 

fltoajtc* 4a aaYsi aai 4atrawras 
wtanta aas 4S at^a aa* aSta i aaiUrs 
4sfe atcaa (Tracked vehicle) ac«P f9« 
sea ^atarscara §aa feca fera cars 
cafe apatara earn wa atew aarsa 
astasi i 

aas aaa s&r ara *ci, saa A aacara 
wta stra sta sacs ntca i ^casa aas 
seal A ascaa s^a maa csta cata wtsats 
si fea at^a *rtf ijf i 

fan aacaas caat aaa aca ^a 

i 

peases atai asa acaaai Ftfeca nears i 
4a satsa wtatara «fcsjesa staaes 
sfstfas sacs ntsca i afaw a"aa 4ttea 
4sfaa saesi wtfefs sra i 4ffyi peases 
feast saesafet catate<a wtastsai «<a< 


feata, esapfe wtn stvta, fiftfefearjferf, <istfes sacs aa<a feels wtsstsai I 





fag *rtf??t? <an?* gfat TO? I 
«nRe<wi n? <ant?i •totoi, gt?nro 
to? fag *toi ?or cto i «an? <ant?t? 
TOifBrar n*? taf? go® ntt? fa—«n? fa, afe 
*TO? «rtto? TOt** <iin?*tf? n?fag 
TOi g? fa I 

• #r TOfefafe? nto®? faoife? nt? 
fafalt? ^gg. ?TO?—’TOll ^OPF? fen? 

to c??n tftFv c?nfc toRe, TO fag 
??i g? fa i 

to ?gp ?$? frwtfa? fen??i ?J?gt? 
TO <w TO'e cnnt nfa « fe&r TOt’f 
to TO? W: $cn <r?o® nt?or TO 75 
ottn? ?grc? faitfe ggfavtiB i 

tffcgttft* fafwrta TOF*a 

?$? 4? ngffeo® TOc?? pto ?ri? 
fen? nffai to g«it? sTOtof? fafannt? 
cTOore «rc?feorfengcg? grTOn fast? ???t? 
to ’pro 'TO or TO? sft gc*g ?i i 

?$? n?ffere orffa? n?t«f?ft? TO- 
TOft^i *r!H ??i go? i TO? ^ n?Wti 
?tor? n? to to or) i *woi? tffcitor? 
<a? gtnntTOn ?rh? wtro ?$? 
ngffefe fe«t?? toto i <4 n?fao® ?gp 
oftfr? nTOTO? TOftfiN nro fato 
TOi TO*? ?or? ?fet? awfa i 

<4^ nifa ?j?gt? ?c? irrfaon f?TO 
fawfatoi ••is?* c?nt ?$? orrtTO? nftoi 

?C? OTOfOF I 

gtn «fe n?tot? to TO TOi. fetor? 
gto?? fen? *fa TOtw nftTO otarore 
TOtn vs\ tom <a$ n? oftfa? nntof? 


TO?tf?*i nfifrtn ??i to TOcntfSffar- 
?n*f-«?? (Vasoconitriction) fafa? ?t?t I 
4 ?fe ctfft? ngft fifetoHtort ? >v 

VJIWM* (Betamethason 17-valerate) 
nTOtt TO??1 TO TOtft* TO11 TO- 
?it? to TO <a?iB ?gj? *nTO ntw 

CTO—Otf& TO1 fifew l wfe (Betnovate) I 

irjfaon «rfafctH arttocgn or, fafawtn 
nftTO fafeortosfc «rM ??? ?n orntos 
cnrngi <a? fait? 3p^»i *wfe?, to? 
TO? OTtftltfag ^Psoriasis) ?1 TO? gfaT 
«TOg? ftfavnt? <«fe to?i nto? «w*N i 

tffafl? ??tom«fa TO?t? "nfa? to 
«a?^ cnfe to ^tor? TOnfa? g?cf?? 
nft?fe? *to i 

nnt?M TO?faor? vwjtn? facTOifa 

mt?tnto5 ? to, n<® 'e nttntcn? 

»■ 

(^n8-«»t) Jicer TO?f??l « ^fan ?? 
fifet? TOi ?cn 'fltnci i 

eife cntftofc tot^l ^tor? nTO- 
TtTO¥ TO* to? or, •fftft ntn? onproj? 
fen? ?fet? <a??t? TOffe* gorntor, 
fa? TO* ’?b * ?tt$? *•« ?c?r or TO&1 
4?oroR*? <a? gtTO TOn? <?? TO 
cro cTO <a?^ TOl to ggtoptmfa TO 
*c?r? TOtftfa sen <?:nc? i 

ggtwnuft nfa? ortnc?? ?* TOftfai 
go? a? nffe ^rOi? fa? fafet? n<«? 
fek* ntc? i agtornTO ntTOtc?? 
ertogfa? go? TO nfa ^rfa? ^ 
fifet?*rf? i 

» «afe tow ?i 'ntcytn^ ffaroi? TOrt 5 ? 
TOU 
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to* 

&mi CM? fal ifa *ti witcifa 
itutift? ifo uNtti n« <iftf*i « ci 
Jitrn itvtv * iti s^twi ^ mi 
*tcmi m»i vtitwi mmi i 

ft *R M?V ^tPT Wt?ti CM? I 

vjii vjtCTi ftfail-w ^■M# virtft 

MWH M? M*<® I 

^ cm? ft-r itwti f?c»!tft&ti *$i 
Vlftv <ift VII itMII OTTPlt? * 4ftV 
41-fcnTO itati mi «<? 45V ititi 
i« icicii ft ititc? mPwi wft 
lft(IC¥ MftCV *ttf* ft^ 5 W* I 

wt’f wiwtofti ft mw mi c?*« 
4? vprtitll ?p5CII ifistl? M*ft MI 
mi mm—M tv vf -im*’ vtvfti fa*ti 
»rtwti 4? ftit& itvu i 

*t«* WSWfCTRT ^5 

f*P^5 

wcim ifai-iftci Hiwtuli fW 
<w tprun tom iw ’rappicS 4?f9 
&mj?i vtftf? mmii fcirtr?*«iftn 
»ro 4n « ift»i <i$ fcmj?tii> vtiv 
MHtwiifc wfa RtVtltl MMW ftR 
iftn toi viftv i tom*i «it ft?? 
&my?tl5 ftci vfti v$nr *r*wrt>rt iti 
Mto*5?tPi&wvi «••• *&l 

vtwft?ti c?t* wti ftressli)? ittfi 
^s-ftwttofl ntcitftiti itw vvH wtitwri 
Weir* ft 4tft?J* WRi'whn mt- 
itMi firti ftftnr it$i jfalw fccvtwcf 
wwNt irfviti mw, vtcv itf?i jpuSi 


?CIffr VtltV fttl VtffM ¥WHjN( I *ftllf“ 
ftltllttl Vttfvfc ^ TOIl lfr 
MIM Pm ftwfa TOfo TOt* WCW 
¥ft"M ifo MM* 

'evtcit 4 Jtfa? ?ftm i ft vftroi 
fccvfwt ft vijmrtfl vfaitm ui*i nj 
ntcitftiti itw itofl wtitcvi MitcM 
Mtftos vein fafvcvfc fcw 

¥lih Wifi Wl TOR W OlU ci *3^f^F 
fiwtn « vWiti ifHifwr >RtiiPmii 
«i % mi $torc iim• afr 
&*T5T*1 Itiwtlltl 4t*f <1tv MI 
gMMni titi^t sj^sj vwf fror m»i 
CMH «p|5'VMi vfv uiv «it vtfrt 
n^lirsi , ®rfi itlvnre crt i 

«rtT?»rtt^^ utittm itts *rfvifirti 
iwi ci wm icici, vHtiti 

>rtMM viti ^vml5 ni^r v «nfvi 
ft? cm? «rti eft i?i i men ftciFti* 
CM ?cv ’P^ESI ft *rf«it»iti 
Mias i whwi c^ ftiftii n mi ftf^ci 
iftti *fi aru cm ft ^n«j?t i *ftntftiti 
wtitwi ftvffhn i?-Mc?i Miftu 
3T*tC# VlIMFt^ Mini Bpltll 
c«rt?rtMi u itfti mi ntiftiT cfirftv 
ft mi w? Mpw witft cw mi Prft- 
f9 ?i n ^nc^i ?? ?di vciftci 
dc? i vtvri ^ ?i? cvrfa cm? «rfth 

?ft? MI IlftvtCI t?CI MtPT, II CM? ^ 

?^i vi *rtv *npin Mffhwi wi > vm 

>l^?vtci^ Vtn III I > 

«rtv?ftv -fM? ftev vntvftv ?ii w i 

ftwl^n CMMW, ^n^5T?tf5l 4CI 
ntitm prti iw n?*i?vi uiiti 
M»n v cm? M Mfcil «rti VMTPM 



ft** 


fctfs «rcf *rn ftto-ntftro 
«rti fai fft*i i 

4* fen®i?tf $ *tt(«ft wNTOTOi 

tow TOTOi I 4(W CTO CTO&f f® 

TO?cfrf fcnci'e fcckii K*tw s-^Hfa 
« *r«rt* ^ i tit kto ftcTOi 
fc®i facf! *rf(!i ffrfB ‘ck* 

b-• fft«1 qpi I 4! f®! TOtf ^ TOW 

•rajwrt i 

•ItCltflft! RtTOft aftwi !TO 

i 

4ftt»i 4* TOW Rtf wtfl ,KKf 

4Pift>i i ntcitfwtci! fWIwi 4* ®it 
nwt« r$ fiifiTOcw fftRtft ®i: 4i. 

sutit* 4i< cwtrof *rtrt ri Ifoitf 

C*i: TOft 4?. cTOTO TOtlJ TOR I 

sft-fas&tR 

h^r wtra? q*rtR' 

ftVfl (TOW 1® !1®(! ltd! ^TO 

4TO®f *j?i< nfttcn wti ftTO 

CTO» RWfa Rtfaf® TOW I ^ TO 
SftC®! 111 Vltf &tl*f-a I 4frtl®ftt- 
^5tft fftf Rtf 4g! TO, !t(S® RWf ft! I 
•ftfttl! TOTOIKfOT 4R RtC®f 
*J*rK 1W11 TOI WtW TO CRfttCR I 

lit! W“!t® It! Cft& Cffcf Sfa 
*;>> R*ft*> 4TO ^tf® Rt(f It® 

•i’ !l *n® TOtf (Green fodder) *ft«11 
itl I itCl 4R$ If Pw Rff Rf® ftWft 
11 *tt«TO R!H 11 (RTO Cffrf ^ 
»1> ^TO) I 

<sfc TOtw i (A to cnc® toi ctoi 
TOI Wt Itrt ftfrl TO TO 


fefl® I ot-8* fts? TOI *fcl Cfl TO TOl 
TOI I 

vMlIi ®rrwt $ TOfi <rtW 

i^Hpnr fafec! Rift® (roll TOtSt 

1(1111-CTO !R|f® TOI R TO Cltfl 
(Red and white mite) ftf[«| fflt! 4f 
TO *WI Rtftftfl RtlCW I 

TOttto 4$ cTOi ltd cirorl 
Wl fiaw W Rlt Wftl I **• Pfrtf TO 
it® i froi wwi <rntwi in Rf® 
5H* ffa fWtl W R!(® 1(1 I 

ft! Rtf RCftRt® fftHftf TO ftw fjf 
RtRCl Hftd C*fie® Id I 

4^ c*rw iWf to Rwft cA 
Rt#w f Cf, flew®: Rft ^*ttf\(f I Ift®tf 
fteff f^Cf 411 RtRtH C^Cl Itcf, ®ft 
f C$' 5flltl 111 *ft®tl ^(51 ft(® ®t*l 
f (1 *CW’ ®f1 ^ft® I 

ffftCff fttaiftfl Rift® TO3f 
HWft 4f TO W(W itTOtH W Rtflltl 
V(l(f I 4^ W !1 If! RflC® 411 
4®tfl® fTOl fftR RtRIZRl TOI A 
If 4?TO f®l. FT* « *ft& aftfiW 
*Tt(l I TWtTO Itfll KIT UHtl* 
TOll l®tl®1 Rtf ^C«n KIT Vt ftWl 
TO It! I 4t W fKl ^Rtfltfl C’rt « 
¥1 ft® Cltlltl TO Rtf «ft If ftH 
RlftCff Hwwtft® TO I 

4l w nfr, iti, w, TO « 

citiiti to IftKirt TOc'iif Kf imti 
fill !(Kf i 



fwtsj f wfffc 




Jir*r w <? w yrwTi 




<gf*n* **ifa ^sire ^ 

*taCS3 I CN<nW ^Tf| *T=I1^Bt* t <lfcw fat*i# 

*•-*0 qafafafc t*|*i>MT£Hnmi *« *ITM I ^" t 1T« <8 «UT*fafsraT«?r 

«"®S ^T*T* C2PC5I? W ^M1 *C*E5 t *f *1® $5 *l<fa **1 CW 
•ITC^I I *1* WT3 «4*s *lT*1CTJ ^C»l ^ OFWS ^*f3 

^*c5 fac»it ^rft fof?i *w ms i 




irt : <w 

» 

ft-fw 

?■ 

if&i cm 3C3 *1 f%—*tori *t*r* 31 C3c*i fc*w 

#tfct«3t»ii <«*&t »»twi cm c*r 3f$3 faK-«ii3 3* *tt* cm c* Wf cm 
3ftC33 fa* W*icm? f*35 3Jttt3frl *1 33 I ifa C3*t3. C3 

C*T3 *t331 OK* C*lfa*I sfm 3t«—C*m, C33tfcl C3ltft faft-43 3* 
<*lt5tC3l 33, 33*f»fc C*13?3 S^fc* ^3* ^3* f3t*t3 C3311 



4*31*1 *131 *t3 4*3t*1 *1W1 3f* 4*03 *ttf*C3 fa** ml *33t 
33Tt*t^ C3W3 $33 3*T*tC3 3tf*C3 ftOf* *t 3*3 ^frfaW 

3&H I 4^ 3*3 C*3 3C&, C3 W* f*f*5H 3*13* *tt* I f** <33 

«tf* *1W fa Of W* 33*tfa*3l «lf 3* 33 I 




TO*TO* TOtcn *< 9 * 1 * ^ ntTOw 4*c*te ?i»rs 
*wtv c***^ «lrtcw <e| *r$1 to* i cwdt «nto *Wi> 

cart* (w, te*, **tan, f*** * **rnttfi) «rc*J*1ifrrt te* *trt* 
$t* nt**l to i to**** TOt* *t$tc*r nt<Plc** «it*t*t f***c*t* **ro* 
*faj*tc** tew ***i m to \ *t?i toy* «tt%cw*cro 
<n*rn tew toi c**i to*ii «A ** cto &s$ "t*r& t*l 
*ctf *mt* **t **—'TOt* *t*TO cro ls*[ *rt *w i** <*fter 
**c* TO* TO i TOft TO1 c*-**'«lrt* *^TO TO1 TO*, TO* 
nt** 4*? TO*«if%* c*l-, to nf**ctf TO* "fstai* tei TOtfTO- 
**t *i*?t* *r*1 1 «rt to «n to^i tow* fane** m ’ TO* *c* 

**TO TOt*T TO, c*w-*t$*, TOfs*t«t*f* i 4* *jfte* c**t TO 
ts^TO TO** C*TOi 4*tw TOW <<W *ftw-**1 TO$t* nf**ctf TO* 
TO 51 1 toyjf TO «rt TO TO TOtC*jl te* TO* 1 

TO** TO S *1 *’**C**—C*t*1 4 V S f*fS|* 1 TOT sit* f**c* Wl *1 
TO* ** TO TO* TO* l TOt*«l TO** C*W uft TO s TOf* *fwi* 
*1*TO TO* *1**5* ** I f*l toft TO* C*TO CTO1 TO *11 (Paired fin) 

toto *tc* to* 1 ic** *tc** c*i*i **to sri <«** fn*w* carrt- 

TO*«t«f* (Pelvic fin) 1*1 ***1 *C* TO* l uiWtlUW* TOt* ** 
TO* "tTO** tel fwc* TOtfi* *C* TO* I rt TOtfiftl TO* C*C* 
**TO*rt m TO TOtRRl TO** c*c* TOI& TO s TO «rmfto*c* 
TOt* TO *C* I 

vntTO* ‘c^* ^*’-4* TOn TO*c*c* cto awfte wrc* TO*, 
fe*j£ to* c**n *?*t* TO*f TO* TO^TOlfac* *‘t* *c*,*c** TO* 
*ftro *tte to* 1 *t*n* TOt*tc* *c** Inc* *d 

*(*ntn 5# (Caudal fin) TO ft*f*W *1C* I *C** ^’IC* *i*1* TO 
toI TOjrtTO* *Ttt tc*i'fro »r*tc** *-Rc* fi<|& *c* to» 

^-ftc* *t*1 C*C»I f*C* *t*i> *** TO* te* TO*, TO TO 

*$** TOtc* ** c*c* *tf**^t Inc* *tf*i* *i*t* nfv m* 



*»»* j m 

ff 4 ^ 

*wr new vtm to? «? to vnnfwew ntnja 4tf%nr *m t aiw , >W< 
m'jTOft? ^tfiw toy& I *tf c?% TO *(& 

*nw *J» wfa *wrt toi to*&i *r? fin *ftt?t 

ft*t4t?i ornc*? c?, oretfr *tw *• cro* *•• *tw ^?* 

*«* to i to? c*m mm *$9 i nn mftom to * 

*t*t? to fro TOt? new newto toI? *ph?i c*tt to'TOi to 
^TO ^tft? «faf® *?w i cm* c*fa to„j ftf tot? TOt? 

tow *1? nfk^w* *??t? *1? t??t? CTO iptttjllftc* 
wc*i ^fro to?&i nn nftow* to i 



5tff f’PfJ’T^Tfa I 

*rr?l?ii *<??t? *m ^5tc«nr toi ttiroi *?t? 4<rc ®t?t? 
TOtr®^ ?tTO? wst TO* 'eft wi *$ i TO? c?TO 1to 
TO fo*fcl—TO1 »I?FTO CTO TOTO flf TOt? to TO? TO1 TO* 
fefei-TOl *?re TO 5it i fag fag toy$ TO? cro tot TOt? ®fci- 
3ft*n mi ?t? *, to $ &i-?t*n ?tTO?? to TO? wen TOito s? ; c*i% 
to *to &i-TOt? cro nmto c*to i *faiTO? sTO to tomv* cTO 
TOWT TO1 fcfcl'STW to i 

toyji TO? TOrt TOM TO1 TOl WtTOFl i *w to <«1 to 

?l i gt?*, sTO *rgfa w tof TO«fro toto? cell to, to 






m TO* tot* * [ wt'&TOWl 

how tow* cm *, «rn TOtro toV** cm* mt*rn ta? toto 

Cwfct TO I TOTO TO 4***tW *WWt WftC* writ* fcs? 

TOtt i 

to* c*r^fwr<» $to*«i to^*si ?wi-r- 



$ TOtfrPifc wtnrtto 5 ! i 

(>) TO* TO—*Jtt*tto* (Exrcoetus), fafc*3*tn (Cyp- 

selurus)—»D^ tote*!* I TO* few to **1 TO; TOW 



TOTO l 

to* TO.TOfa t* 1 * TO* w 4*1 to*&i to cro TO i 
«totv TOfc $ TOtfiPrl <ii*< to TOrtftffti unit 

TOjtoTOi 

(O to TOW &¥£ TO-wfa* TOf**t* TOlktCTOWtoTOw 



****1 St* t*» 

(Gasteropelecus) 4*t wtfsstt 9 lJtt$tSH (Pantodon) | s^ipf* cstst *r£*l* 

4c?* sftt sre »tnui *t* i 4*1 ststc* ^ cstfc to stre i 
(•) ^J5 (Flying Gurnard)—*toto fe WIC* 4^ *tf cwl 
*rfo i 4*1 ^ **c*& i stsi, *ts, *ti- lift fa* c«r%* 4^ stcs* 

I *** WW W N *t* *iTO* I Wt'tfsrt sfi> Stott *f*mto* 

***** 4** CSStof C**f P6f| | Wtt Sftt StTO* fag w Stol CSC* *[** 



**wto *Tbret^ i 


TO ftc* store %fi csto TO* wtst* «t*«l st*re i w.?% (Ventral) 
sfc *ror s *i »RF TO* WtSt* arts toc*I 4$ TO* *tt1 4*fc »fv 
st**^* *t*i ^tos *tre i tofe s^fasjtor retotofc* <sttor-to«ito*r 
attorn *tc** to**«i c«tre 4$ tofo* *tori£ »pTO sc*s fa$ stot *to i 

’TOwNs stt «w* stoi* stTOT aps to i 4s*t* *tfa 
4$ «TOrctofci wtotc® tfa*rre wstt^to 4S *jfa* w«to to toi 
scss to 4tw* «i*rs stoi s*st* stor sc*i stoi s$re sK*f* 
sfac* fro 4*1 ft#f*TO to* §<t* cro to, to *tre *ps-*fNr,*t* 
ssttsi iiyi wtt reto "TO cw *1 *to =rl i 

sttstctf* *rot* fro*? *jt*ft* toi—4W* sto toi i 

*w TO* (*rTOtos sto^* *rorsn) stttcsj 4*1 *tfaw dfcfr 

ssre to i 

to*tffa tore, W«ft< tod* fe*ro», ^i-TOll (Dorsal fin) TO 
TO1 yfc *** wre* fc**ffa toc* i TO fto*t* to Jt *fr wv sttstor 
**rtt *tt*t* stw sc* i 




•iGTOCRSN 





cvik jrtn sRtc^ s& 55:15 51 5tit5i *tc*5 ^ to 

515 I Sit VVi CflTO 55 *ft»l1 5085 I Sit *t& ^C®15 CR5 5t*1 5W WJ 

«rcm jftvftw w*tw* 5$ fa* «itw, fro ^ ftarafa5 

*f5**n:55 5C5T c*u mm nt i *t:«& sit vim cvu sw ffaww 
<gf5t5 "*m 5* f%faC5 flC^ *ttt5 51 i «KK WOT5 5551 

ffom f5W "*tS| C555 TO w C55, A 5*t5 fa% C55tt TO «C5 C55 51 I 

sit ¥t& 5t5t5l *m> C5t5 *TC5¥ TO1 I C^5 51, 5t5t51 TO? fofr 
Vm C5 55 faf55 5& 55, «t5t55TC TOlC 5 ^ «A TO* frift 55 I »A 
TO*5 5WJ 5*5»Tt5 fffl «r«fa 5Pt^5 C5«ttC5l 5tt* I Sit *tf5 (tttfa 4W$5 
«l<t5 C5*5tl5^ <555t5 TO TO I TOW$ 4^ 55C15 TO* CTO Jff5 51 
C«Rtf5* TO 5£*J I 

^ W tjft 555 I TO51TO5 5C15 5t*f fTO 45 *ttC5 TO *t&1 
5t5 I 5t5t51 4*fcl ffir 4* TO? 1* 5* TO *t&1 5t5 I 

^ C*t5 Jftt55 *t5* 5TO5 5J55t5 TO* I 4^ TO TOt * 
TOftitft I <5ft5#5t5 CTO 5tft5 5tC55 &*t5 st TO&5 *lt*51 C5*5l 
C5T® TO5 I *t5l 4^ *t& *|*t «ff*5* *^{ I ' 

>?te«t5t5 CTO* 4^ TO TO TOfatft fcTOl TO TOP TO I TO 
55C^ 5C»T TO '®lt?r®5 C5C* 5t5 I ^<2f5t5 0U1 TO* *fa* 555’ 

^15 *lfe*t5 TO TO 555 s TO 5t5, ^15 TO TO*5 *f%5 *C«T tlttf5 5WT 
** ^ WW5 **$ 55 C5, Ittl C5FC& 5t5 I *tfe*t5 5t&5 TO fa* C*t5 
»tW5 4*fcl TO51 flC5 fa*J TOTO ^t5t5-4f5t5 55 51 <55* ^5t5 5»W 
C 1 ^ 55t5 5^t55l 5tC^ 511 Sit C^t5 Jft5C5 5^ s ft5tC5« 5J55t5 751 5t5 | 


®*r«t5f«rt5r tj 





&u g&gi gi tftai* tot £g«tfg* <gtftro 

**** racfI C^lC&tfrot^ waft gi wfi^Cgg* ^itfgTO* Jft ^jf^si 
1 ^ 1 e^cStfoTO waft—gft CTO egg flW TO car, <*fr 1 fofg ** 
c*wttPnrtw cro i c*teitfoTO *tw to, mteg «i toi wwti i ctcftftTO 

TOl •fWhr toto gfg*$ ua* to TOw w*r i fgft* 47ft 

^-TOI* ftpn TO ^ TO* TO TO I fgf%* 

«ITO ftfal *lfigtCT ^ W*T wan TON ggwtg eg* *fSajtrt dfc 
w»r gf*gj TO TOffotg g^gtwjg c*igf*rowfgTO i fti gtftg ^tg 

a^cg TOl ^tow ?Mt* TOrfo cgg^egTOl cg*r TOtgj gjtTO i 

vife fgfar crog hwtftwgl oft fgggj> fro to ?TOe*w i TOg gcgj *tf- 
«TTO fTO* gg TOfgTO frwtfg* firo i fcfg * TO to* 
c®g? ggg gwg gTOTO ^fWtg TO&gg <ul gfgw w«r gf&gg aateTO 
egg ?eg ^tegg i to >uft ^twg ggi TOfro g%g *f<swi i 

*w vitwftr c$ggl-g to* ^ ggg <ro c*TOili ^aftwg 

^ wtwfor to 'iforai grgTO to fgwg to* ftwgi tow 
ggg to fofg ft* *gwg,TOftrowfgTO gteggi m* toto cto 
** fig fefg cg^wfgTO wwg ifgg «*tMwar tWinftw c*fro i 

gfgw war crogtg to gfe*r i c&g;gi toicto to si c?gw ’ 
*it*twg i fsfg *rsi gnwg eg, cs*r TO?t»r* gwg gpwft f*3*«i *fg 
cTOstTO 'ngjg^g ggg fatog toi g* geg gtc*s i sfa* atfg*w 
fsft^fggnr fawfgi *gwg i TO*ft TO arfgtwl eg, «iifei TO rom 
Wft r s*rr* gwg gjr ggj to ftcTOg *ggtg *tw gjigts mft 

TOi <gg to ge»rg gg fafrs nfggrfg tow gg i fti ^TOtg aj^ero 
gg, TOg TTO atfggpfr 4tw TOlwi i "fglegg c^tg awrot 
^ *»i|gt aiww TO^m TO arc egg i 

eggm firg *gwg eg, f%fg ’fegggt^tteg gfgw w»r eTO 4% wtwtafhr 
^•it^t to tofg gigegg i #sr®f% <* Mai fro ftft fro 
CTOg i TOaF TO TOggi ?ggtg gg c*rttftro eTO <A to* to 



*«*» TO«foTO t ^ Wji 

• 

f9*tf»t* *9TO 4* *i*f* ^tfaTO TO3 i $9Tt9t&l toI *to c**to 
* 4 *fel f*f 99 —TO c*t* TO, ’ff 91 9 < fax i c*Kaitf 9 ! 9 t 9 c«lc* b»ft <*fo 
*W«>9 Ht«l^ toi rtcsrtfaTO c**\ i 

^TO o>*; 9 i to faf\ c*TO ^ni**i *19*1*1 * 99 t* *tw to 
fa*9 i ftc*9 *tTO9 fc*lrt fTO TO'Wl i *f9tc99 ftfen 

to cTO 91 TOc* *tfTO fTO ^ *9c*9 i <ffc *9 to c^StfaTO 
c**t *iftni f^f=? 9*9 fc*t*t9 ’crow i W* towto «tf9TO9 

9J9TO9TO fTO $tcw9 ^ c***t fei%*rci TOt* ^1 9J9TO to 
fe*tf* *c*i i 49t9 <A c*«ft TO c^i 9j9*tt9 toct* i <A c*TO 

9J9*tf9* TO9S9*I *91 TOTI C$f**fa l TOt9, £9Wtfi* * TOt? 6 ! C9ftt*9 
9J9*tC99 TO fatqOTJ ' C«8ft *1titCTl 5OTI I TOl, C*lt?l «lTO 5 
TO9 W <9&1 C9 TOCTO fcwft—*TO9 9J95tC99 TO C*fcl «f9tft* 

*wi1 >*h TO* *rtf*TO*r ftfawi 4* *999 TO*t* 9$ i 

^ ^fcro 9t 9jfTO9 f&TOTO *tc* c*triitf»ut9 c**t *9 cvm *TO*i 

to i dft *itrt c$*to c**l c*t*r-fa:TO* fi?fa to i 

f*$ *sTO TO9 fewft sis, TO* TOt9 9*9 *tt* <A c**t 
9j9*s w i ^9TOt9 **tTO9i TOri ** c«tt* TO9 9* TOt9t9 to 
<S& C ** 1 \ 9J95t9 *£99 I *£TO *9tf5* TO £S5t*9t9 TO *£&t<$t*t9W9 
4$ C**t 99*t9 59 I ca^sft *HS9t9 *99 ^tq»^9 TOI 999 9t9t* ^ C«f^t 
«ITO9 *lt5t9J *C9 I Cil® 91 9TO 991 C9C^ ^ C*®ft 5tfTO 9^ I 

Oft m 5R9, 511^ 99^5 91 S^S[ C5tl9f9 *91 C^9J^ c£i% C**\ *TO*1C9 

TO* TO<t I 

tfim C*Prfl* *TOi 4*^1 SITO ** 9f* I «<|*TO C^tfsTO *t99t9t5 
*1^* ^1* C&TOft* *t9tC9f5[ C9, TO*9^9 C9ltC*9l 9# TOt9 

*99 9t9C99 9WC* C**ft 9J95t9 *C9 I vfl^ 9*t9 *91 TO C9^*1 f*l 
C9Urt *t»5< 5C*9 91, CTO TOtt*R C9, f*f* f^C** 4<f*f99 5t9®*f* ^ 
C*sft 9t9 I CWpl f59t999t 959 C^C9 flW5 I 999t9 *99 f*f* 9C* 9t9, 
bfl9* C*fcilf*9t9 C**1 9t*9t9 WSt ^t9 ^9*l99 TO **9 TOC5 I 


SW5f9t9 fa* 



5rt^rra vri 

«mrtw?r m cw?i vu i m* 

src^fj csfatw? ft?*? —m^r?r refc «»«tf%fe^51 

?«tro wtt? *w to»t euro—*ififre««wf*fre 4fr-*r®wi cs^totir, 

5H-WCT *tttf*T ?TO I vflt?? totj *lt*<?*N, *f$?, tro C*Tfa1 

fcm cwfatc?? *tfflfro i <w c^»t^tc*nr *tf«ffa irfatpri 
fag TOft i 

mtw ?c*r 4I&-TO* wvs *ri c<rt?tt?— 

*rfa^i c*fa c*rt^v to i ^W-ww? "rift? f%^t& wr fre«** toi— 
arMI, ^ 'Q C*tft I StCTO $?# ^f 1 , gfc TO, « gft *Tft* I <J)*&1 
TO^rc* ^t»r ^c? c*ro c* to— w? *tfft fa$ fa* <ro fa®** to •, 
*t*ti TO ^ <wi ^ cvt«i i ’tttTO *iwji—C5 iw?r 

*i«fl «iti> i cTO cto wtrro sitssto TOT? TOtfr to* <itw i 
TOt? *pgWirt «rfc* g£ tflTOf *r<s* TOT®r i TOftTO *iWwrt ?fa?*n 
faTO ?i *fspre ?tra*r to i CTO cTO ?fa<?TO fro t5 

feat i to TO?t *rtot W. c? to c?fa TOto fro t? TO i 

t5 c^V^rorffW? i fas «mi totcto 4s 
•c?% TOfro ct, to? sTOfagc^TO^tssmsTO— to?i«itoi?w 
stfi sfl i *rfas*rr? ?rt totcs 4r* tptrt? stfa^t TOtw? TOfa?t TO1 
«rfa?t? s?l! Jit^itu TO c?trot? TO ??tfc 3 pcto TOfaTO qtt«? 
*tWfa cro?l to «tito i 

*rMt? fifa? st?*n <ro to *i<s flwt^hn **••• fife? wtwnr ^rfai 
?*? TOfa* TO<5TO? mft rtww i ft fa? *t£ta tovit? to? i?^j 
v£it Ifa? i/4* W ?c? ?Tc^ i wtc^? ^prhr 

»tt«f9i «fltanr to?f *w\ i c??^? *tt«fq 

ww c?^ ** ^ i wz*K ^«ti ?t*r frow ^rfw? 

to •tt*n w?tfir *t*vmi i ftfti vtwi 

^^rt? ^iwton •wfw hfwii »ifw w i 

^s4k\* wvft w&vt . 411141 ^ crcrt ^t^viti *k«ji 



to* faro i?TOn 

TO?* d|?t fiTO? *tfr®? **••• ?(* ? t? n g ? t * «?f*? 
^tfro tocs 1 ?t*^?i *w fw?t, frvte?? to 4 ?i ?roii<ri?c? 
w *?re *ttt? i w\ *(?t«if? i *p?:?? <$??t? ^-TO"?TOt* 

fa^p fafatft i fafat? <??t? c*H*i* tiicTO ?t?1 ?*? i «?t^r 35? 
f“l*t? TO, ?t? ?1 fa'StC^TS ?* CTO ?t? «tt£*—*C?t? 

fa*ft?? fe*t? rnfro *&*, mm mm\zm totoi, totoi? 
TO? TO fro? mm ?* fafac? «4??*tC? TO to*— f*tTO 
TO? 5rt C?, »fap fa*Ci> TO? I f“l*T? fsfac? CTOlt^f? *TO *?tf® TO? 
<mi *tc* TO*?*i to i ?t*<sTO?? ?wi «tt?. ?* TOTOs* mTOl*: aft- 
?t**?t? «it«t® c*f^ti ?t? \ mu croi, fa? « mm mm er^fa toto? 
aft-?tvs?t?t* «t?t? yfk*\ $?? to i to* cto arm to, aft-?t**?t? 
??t? fe*t? <j*? ?t**?tc?? fatf? w i to* croi aft-?t**?l 

f?TO? to $*? ?t**TO* *«r?TO to cto i ^fww TO*? ?t**?t? 
?wj c??i to— dft-TO?TO fofc* wt*fa <j*? ?t**?t? bff%?F Wt*fa? 
cto to* ?* i »??? fa, c*t? c*t? to*? <?* *fa *if?f?* aft-?t**?t? 

^piTO *S?1$ «ft? i/0» TOW *? TO TO* I ?T**?T? «fTO 

<|f?*1 ?tf? ?V^fa *?1 TO ?f? «*tC?1 I 

fro « mvt? <sfa 3 ft-?t**?t? ?*# 7ft toc^p i ?troi TOmft 
?1 ?*?i *t<* vu?n fare* ?fa ^it^t?l cto, ??c*l fro? ?fa Hflfc?? c*t? 
to*t *rt*,c* fagi c?m^f? to i 

fro TOTO ??? to aft-?t**?1 W ^c? fat?? ?fa £*f? TO i 
*i*to w\ to* fa? to* i fa?«fa w piton 9 t«ftc<? 

TOtC?J TO? TO I C*to C& fiTO* CTO? TO TO^TOTl 

*mc<? TOctCTi f®c??- ?f»r ?tr?, c*§ TOt? f«w? $TOcfr 
TO? TO vnf?^-c?f?^ TOTO TO I *tCTOl-^ffc f?? TO fa? ^cfr 
TO1 C?? ?? IW TO rtlTO TO TO ^<t?f ?tTOt? ’ifa 4 ^ ?? I 

TO?TO TOW ^falj ?c®5 W CTO1I »r? TO? TOf?1 wtn 

fcsf? ?1 ^?W *iroft fa« TO 1 1 4 C?? TO*lt^ TO^(& ^fa 

to i n& «srfa c?c^ sto *wt< t? vt? ^t^tc? m 

?SC? CW ?1^5tc? c?tifa mw TO ^fal? TO I TO* TO TO<9?t? 
CTO1 c?»l^ T®11 fa?"?t?t* T? T®1 »fl^fap5 TO “IV T»1 ^?f? ?? I 
4* fro* fa? TO?t? ?fa « to ^f? ? f n i 



?t?<??t??TO m 

« 

towi ??to? to?w ?troe? cro tos to® ift? ^ ?rotc? se? 
cro totc? i f?i TO?vrr? c?i stro c?fe, to 4*1 frotc? ?tvtc? cro 
it? r ?f? citac? 4*1 cro c??ta i it*t «it^pn ?t? cv^k faro? 

TOfel <«?$ feTg TO T®1 1t?C? 1tC?l 1t?tC?? fetC? w TO ? fe l 
??1 TOT TO ulfec? «? TO TOtlt^cfe? *F5 1t?tC? CTO IfJJ? 
5OT?t?l 

f?f?? wtos* ?t??1ta Wt? ftfe? TO l ?tC?1 TO TO1. ?tC?1 
TO fftl ??t??t?, ?tc?1 TO crotn, H ITOFtft l C?fe TOt? 
$ti? to® to cTO i c?fe c^ <4c?tc?c?t?tc? TO *%? TO i 
?ta? TO? TO cw TO? ?1 ?tTO? ?? ?to®? i «hw* TO emit? c?ta? 
Clllt? TO® I ?t???C? TO? C?*t CTO* ??C? ?? W ?t?fel ??? ? 
iifotcTO? I fo? * ?tTO ?? TO'Q to? i?j?ta 1 

It? Cltllt? TO TOC? 4?fet TO? TO ?1 C?t? f?£C? W 
*Rtfec? C«ft w? ?? TO f%ffel TO ^{OT TO? I ?[?« «taTOfe ?t?t? 
T*1 ?t?C? ?tC?l ?t?tC?? fete? ?c?tfet? «tt??t? fe?C? fe?C? ?t?- 

TO?1 ?1 to cto TOita TO s c? ?t? i T^tfel cfeci, ?rtfe s c? cto? iTOs 
TO?OT—W C1C? ?t???1 CTTO SOT TO I TOt? C??1? CTO? C?C? yzh 
TO® ^OT TO? *&\ ?t?C? ItC? I C?^ *J?lfel CTO TO? ?tfe v C? CTO? 1?C? 
TOOT TOtCTOl ^?tfel ?? TO «W? TO? TO? ?t? I vflt^tc? it??n frotit- 
TO ?1 ??c?t% ii?fel ’XTO ?tfctc?lfof? TO I ?t?*t? *t?t? *M? 1? 
?C??fel fetal tef? ?C1 l TOv TO"? ??cTOfe? atft CTO? ?t?C? ItC? 
TO fasci? ?fel TO?? ?t?tcu ?e? ic? TO fof? ?c? i 4?fel TO ??e? 
TOt?*t^S 'Bit* ?TO« C**Pt TO TO? I WtOT? ^®t? «PT^J ^ fk% 
'srfrtOTl TO< TO? I f??t? ?tC? **1 ?®C?^ ^tCBlI *!TO< ^tfe s c? 
?t?l ?-f?? fro? ?C*7 ?1OT? TOitOTt ?wt< "?fTO C?OT—?TO 
«ltTO ?^? ?C? TO ^?f? ?*c^s ??l TOt?l TOOT* CTO? TO f?c^? 
CTO Ujfl sfe^rfe C??t?? TO CTO 1 TO? fof*.?*t? *t? C?fe C?fe TOOT? 
?tte? TOjfe CTO TO TOC? f??tC** TOTOI TOOT? 4?fel W ^C?? 
TOC?? TOTOcTO ?CTOr ?C? ?t?tc?1 TOC? I f*t?t? ?tOT TO?C? ?pw TOTO? 
?fe s ?fe TO <?TO TOC?? TO TO? TOTO? fet? ?Cf I TO?*?TO W f^FTO^fro 
^cfe f?c? estate?? ?t?tc?j ft?t?c? ?w? ?c? f?c?? ?c? cro w ^ 
(?C? TOtCTO? WS TO fit?t?c? ip? CTO I ?TOre ?TO TO TO 



**• TOwfiwtw [ m m ^ 

m\ faTOw &r*3t< to i TOtor* cm ^t-ntcsf *i *t$wt** TOto- 
TOttB ** wits*' 3t*?3i cw^fl *t*-«?i wtw ^ to wtrocw $:r*ift 
X WTO* 3W 4*&1 fB^ ^E3 TO &3* TOf&l ^ TO *C3 «Tfc*l 
TO?3l TO3* cTO Bt*f3C3* cTOtr® *1 *tf*t3« 3* fro? ^ar TO 
TO* C3*C35 3t*1 f*f«* Wt^t* 3t*?3l 3t3t*?3 ?f?<, C3tTOt*?, 

3tfe, Mfr, stTOwi, *Jt:, cTO cstfr *tt?r, cTO cstfr to «f^fa f*r?t* 
to «ttr=v i cTO cm 3t*?3l.‘3tfa cTO cstfc TO« f*r?t* to <&3*3t* 
to i *t??3i fBfro to 3i—f«r?tc** *3-*^ $c* to i 

WTO, ’SWB* W fcwB*—'3* *TOH& 3tW?3l C3*1 TO I TO* TO*1 
WftW K ^3*, ^tt*1 TO* 3t3t*Wtt3l cTOI-TOl I 3*w. cwft, * 

m*m to ftfro *ts* to^tcto wto c*^i w*t ^t#t towi 

uawft* to TO 4 *fc* C 3 *l to& w?te dw TO j fcwr* 33 ?w to 
*i?te c*3 to wd, towi *itfro TOt* cb&i to i **trow 

31 3t*C3 C*Btfl* TO *Wl C3^—3*3 «lf$*Wt* *tCW *$f WftTO I TO 
$-4* wtre* 3t??m w*^ 33 dw TO to I 

fiTO Wt$f%* 3tW?3l 33* 33* cstfc C*tfc 3t*\ $$*, *Jt°s «t?f% faTO 
TO ^**3t* TO I JtM-CTO 3t*?3l 3TI&* ^tCB ^ <(?5 W$W *t3l 
fof* TO I 3d* 3d* few 3H 3'® *TO*t3l CTOtffo* *1^f3lTOWI 
i£& TOprt 4*i fc«Gt*TW t?w *1 *W TO *tW I ?*fr *1 W35* 3t*?3l 33- 
3C3t*1 f*lf3I> 4*>3t3tC? WC3* WtTO 3ft* I 3TO W31 fa Wt3 ? 
WC3* 3\C5 TOW <4B3* TO* W3 3ft3 31 CTtdfc I TO* TOT TO* 
3*t* C33 *rc£TO *)3t* ^tW*C«l Wt^W C3TO I ^*1 C*t^ £*t^ 3tf, WWtW 
WW5* W^-3WW ftwt* *:* ^t^3*t**l WC* I 

3t*^3t* C**t3^ W CWt3 C*l3 CWP? 3tTO* «TC*tWC3 *J*WW ** I 
«rei^l*t* ^tf3*t3t*1 3tW^53t* TO f3C* C%$ C$fc 3tf 3**t* TO df* 
TO I 3tW^3t* TO f3C* 3TMTOC* TO? df**^ CB^t *C*C*; 
fWl C3 CB^t TOt^W3 33*3 ** fw I Wt3l *t* 3tC3 ^B*W 

TO5*f3^ 'StS f*t*1W* ^m* 3tW?3t* TO f3C* oqW CWt?t C3tWl 

331? 33*3 *3 1 3jtf*S3* WTtWtWf* 3* 3tC**T WTO^ 

R^aumur-cw TOTOs* TO? C*t3*t* TO 3t*?3t* c*33t TO ^^*t* 
W*1*t* fTO—C3^ f**B* 3B**«t1 W*tw TO3 I fwf* TO**I1 TO C3B33 
—flrft* TO 3tW?3t* ^1^ CTO TOW 3tr3 *1, TO WtBW TOt TO 



fntt, 3 «•> 

•tfarti vc i 4 * 9 t#o 3 t**t 3 w 3 W 33 *t 3 to *nw 
TO13 3t3*?3t3 «r«rHra 331 « to ^«ot*rv '63tt»if3 srhcv wf^M 
^TOifaTO 4 w fwt^ 4t fanr csti to3 i wtc*nr tfTO *tf33stf fefi 
cmvfttf* TO^TO W-c3t3l atft cto ^1 *k<TO 3 c^l tor i $1* 
«tcrtt* to c«f3i cto— 4* *i* ^ eroty *ro 8»*ft ntyyro 
wftii «8««® TOyTO c^ cto *r$CIi t»i f*tar wtfctyft cstt 

cTOt* bift 331 to i »iwtCT 3t3yTO w ftni TOy fafir *33t3 
w * c*rwcr 31 to <<t mfci <*3 *rfa TOTOfos 33 ft i 

art* fetosi, fcjt3t3$fii TOyTO fa 3t3m \ mt *tcto 33 * 
3t$3 *\iv 3tC3* S3, f*te 'e 3TO3 f$T3 *31 *Hfa CTOI CTO I TO1 4*3t3 
4t 3t*y3t3 Tori c3c* cTOaro C3*tt cTOre, TOl fa?t33t3 TO 4C33 
*TO cws 3ts3 to 311 3y 3y 33 c3t* 4W3 cww to 

4TO m 31 I 

*[f3?t3 ftfe* CTO 3TC3* TO*3 3t*<53l CS31 3t3—St3l f*l^^-3t3^3l 
31 STO’ft 3t*y3l 3tW *tfilf^5 I 431 ftf TO3 tfcyS 3^5 3tTO3 %fi TO* 
3TC3 3fC3—CTO 3C3 33 C33 fafTO* y ! 4£*f3 3 a s <TO*&1 fit*- . 

ftfTO* 3* I tfl C3C* CTO C3t*3t3 &TO C3t C3, 431 f* TO 33-3t*y3l I 
4C33 *WC* f*fTO * ftfTO* ft* ft*t3 *C3 3t3 I C*$ 31 TOtS *f3P3 
C&TO ^*1 C33t3 TO »ltfl-f*f*IC^3 C«H3 f-!3t3 3C3—3t33 

4W3 "fanl 3t*C31 W*\Z^ 3? «3 TO, Vwt C33tt3 *tt3 31 I *C3C3F 
«lt3t3 3I3C3 C*tTO C33tf fv '*$33*1 ^C3 3tC^ I 

3t3J®3t3l 3^3tC3 ^13*1 3F3 3C3 I TO«I 431 3t^?3t3 

^133 *3p I 3t3^53l C33C* «lt3 3^1 C3t~^3l «(tap33 3TOt I 

3t3^53t3 »rflC3 5* f^C3 W3 3C3 ^C3tC3 C^t3Pl f33 C3C* C33 I f3CT3 
fap3t3 3tvpn f^CTWP 3C3 ^ I W ^^tC3 C*fW ^ f3^3 3t3*f*lttCV 
Ctt3 f3W 3t3 ^5t3 *tt^3 3C3J, 3t^t^3 3t«Pt3t3 WS \ C3 ^3tC3 
C*1t3^1 CW*t 313^^31 ^TtTOlW* ^3 %3t3 C$ll ^C3 I 


St33343f WT 



'stcjw ft. «ff. 'artK. opr, l?#® 


fefor-ftwtft ftr. 
«ram tow c’rftftlifo cron 
fMtffo TOW I tfc*[Ttf ^tw $ «R 

nt^e tor; *foi tor *itFft BWfftwr 
^ « ®t: ?hn>i i ft*fa «« w 
tot >* w«r 

ftwtft »w. «rfr. »<*. TOi'tffa town 
*ft«r«R 'Btroto «?. «it*. «mr. <«. 
jtW CTt*tt-»w *rhft 

Whrfoi 


BwiN? TWJhr «wt*Ri *fam toh 
vi «wft*tw m *rtm wtati,«»rc^ fti- 
ftTOwi »«!>*rrc»i ftsft iJWftlftwtTOr 
fcft?ftTO Sfoftl 'Q ?R»flte «?ftftw| 
ftwtefo «r«rfc^w tot *r *m 

•nR^hrtw «wrtt*-TOr fcite ^ i «s& 
*rtw ftsft fajft fttfrotror Iftfflfti 
wf*r* 'e «wott tot wwwtsr tor «m 

^tFT fa *TR «lftlfa 'BftC^ I ^*8-4* 

»rlw ftft trot fiiftwt*in ftwft ftetwa 
ftW TOR i 



wK*ft. 

ftMtCVtlt *rtr>Ui* Rffatft I X>«8 »ftc>| ft*T Tim *W7t*RF JltwNft 

Hi?* $fa W^T I <*WtTOt? fttfwfat? ^-ftw^RTORtfo : TFttr® TOW <W 
ft. ‘fl’f-ft. »n. *\ttm *r fcfim btpntot «asf^ ftror $fa * $t* 

foft >»»> jjTOi ft* ftiftifti ctof ’rcwt’ftra «• *t*n n wq i m 
fv. ifln-ft. fatfto Ufa ^ i tow i tef tor ca^-ftwtroni vu ft<fai 


fnit, 3 ft. tow *8^ 


<*?< fcwft t%trt=r « *ft? fcto 

?*!-3»! fcw?? «ftft ftro ?*ft? to 
?wtft:?»r to «rftf? i *ft? fcto ftw 
« *«i &.*tt*r? tot* 'it? nto ^ fat? 
fiwtffoTOra to? $ *rto toc* i 
fcfor-ftwt:? $t? «r?* tot?*! wt^r? 
tot wtn* c^r-r-tor-r ?t?i 

’pjtf??! to tow i >:>«8 to? ftft to- 
^*hr ftwt? '?jt*t:®ft wi to? tost? 
ftsst? t?$>fift:fc? CTO1 fttfto I issa 
to? ftft toft? ft®t? to#:?? fcftwftsn 
tot? TOnft <$?< w> to? toJhr fcftr- 
ft®t? toft? tonft ftfrffo i >»>8 
to? *frtto to#tfa* &fw-ft*t? 
asl^ -itto ftft Wto? to? i 


?tft?, to? * to fcfif-ftwt? toft? 
ftft wi >»«* ton 'to totfft 
to-tot? toft? to?? ntft?t iftto 

««>8 nft? tots? toto to? t?- 
ffcfe&tfc? w?t? c?t?i tow $?t? *?i 
?? i ton* ?trto fcfor-ftwt? nwft 
toft* nttoft* n:w? tot®? to- 
ftf?T to? i 

ftft fefor-to? tor 4*tf?* $?r?t? 
•TO? ?toi; ?«n—'sntoft fcfto? 

Gnetum (f^l'Sff?:?? n?tto?), toW? 
«r<b?ft* fcfe? to?t? ft??t« ftv<?t 
nto:?). to[ft* «f?ft 

(tot??) w §to? wftto 

(wfato i 


C*Tfa 

sncw Gsrrfft&fa cTO 


f«fa& *?tntftftj*, toft?«cntrofa 
*:?:n? •sf-faF? 'bt^t’p to c^ntM? c?t? 
(to?) >;>:? c??i toftto n?? 

v ?ig? ??t? ^t? TO7? ?? c?t®^ 
?t?'s?:? «T?:?t* ??? TOW I 

ntfttocro ftft “to?” to tofts 
%?? to ftraKro* $t? toI to? 

TOtll 

ftft totro? (W?k? *# ntffto* 
toft) ?tf>nrt?t? ?tc? 
to? i fn^t? ?t? c?t*rt??Br 
c?t? i f«f? f??to»nr c?r? 

ft. <?. nto? «rfto «f?? car%r^5 «r?? 
Tf? «rft?ft? ^r?? i ftft»??. 4. *rtorre 
«r?? Tf? »rf'3 to? i to ftf? 
I^s'l' c??TOt?1 ft?ft to? i 'it? 
6t? ^ ^ & TO ?»to I ®t: c?ft 
4ft???i c?cv ftr-4^5. ft ftaft ?t« ?^?? i 


ftft Pfti ft?R®fta? «r?itc^? «r?t? 

?um ftw?i ^ftTOi ft?ft«tTO? 
^c?? «rto?i *??t? n? ftft csrftt®ftr 
TOinnr ?w f?5?F ?? i 

ftft? toft* to * to firftto? 
top ftf? ^a* ft:?? i ®t: c?t? yfrtFt? 
^jttoft'« ?tCTf:vr? «r? ^ft»?t? m?i 
ft:?? i ftft c«ffrosftr ¥tronr to 
ft?tr? *ft *??t? n? ^??? <ir^ 

TO? i 

®t: c?t? fttft?Jt?inr?, nftsfti 
*ftl8 4?^ ?*t? tot? nf??m to 
ft:?? i 

'It? ?ft'® «3t:?? ?:?j feurrotifr 
w%:~ nto? ftft; tot? <?*i5 ?y ; 

c??1; ?aFft? i *ft*1; 'S?f?f? ; <4 «pftt? 

^?ft ^; ^cap4'«?ft l*; ?rHB^:??? 
«ut?:TO i 



ftuftetroa’tteta 
, ® 5 rc* $n-*r*itar?i f*wm <®*t^ 

*t«^ta ftwtftiftm em* art^to 
wmwjaRN^i *et* vw*s$ 
ftlftefac?* fwfa ft'sft’fa eta '«f«(jtn 5 F 
nflwW ^t*rt«m itn* eft*i 
TO* uw *tfa* ^*j^cafii rtito 


f“W ftfcwirw <fft5 «t?ro ^ aforet^ta 
fartfafro* «r*tf* ** i <j& *** *3^^* 
ftwftift* «itntftFs v qtaftst, **ti*, 
Ufa « n*rt<fari faa <w fteftrae 
TOirsft ftWTO* TO *r<f* *[** *ml **1 
v i *»ut%, * tft, *itfc*i, entail 

« ftlfteftHP^C* <W TO- 
*n to$ « fizwim ^ftw toiwi 


i 



Steft *WTt*t* TOJaRftf ftt** I ffal 

ft^ftetTO* ft*t* fteft** eta «wim "l^sret* *c«rt*rftjt* 

«w *tc* *tfa* e*j-c*rsr* ft: oi*r. ft 

«tft*tff fts <4*. ft. 9t«i <**< tow *iftr^ft^ «w |ftr4tatfiK-«r fan- 
*tf** ftWFtr^iCTil ftw* i ftftwr *j*-n wv v *m<jsr « frtfff 

*stvm\ ftrctftrfa TOiwhw- nfafaffa ftwtiro oro ftfta ft^it 

*jt^ dfowflft ftwta-ftwtPrftm c%*t*ifa $*f$ji&fr * «?«i 

«ff | >»** *tt»! *tfV* afteft tftftllfih TOC5f i 



It* 


' ,<Wl 


wrw^wti 

lfa(* ftRI-faifa-TOfe *\% fat 5 ?!* 
«Rfa* TOT CRfat* «T5tPnf ft?fo ft»TtW 

<*rcfar R t?$t fa y ?far *fat* vrc=ni to* 
Ttfar swrttjfa ®t: *?taR fc)'5t*r* 
TOrtfte i ^?tara yu *? ^t«rt?r 
nfa* 1 ®t: fctRfo fcfefSfcfc 

r? d^tarfa « fafi^troa 

wfr? %®ri >»«■> ’rtw fsft Rtw- 
fwR farfaRRt* »ffofal *nst*ffc 7*1 
®t: fat* * *tfa itopr w 

*$ fart7*i 

fanfc « *far ^tfcrarora 
£&faff**r ^fatat?* ajfar® ®7fac*t? 
ifc *|a*ta areal 7* 1 c?t* *7* c? *fata 
ntr**, itSrtjr fa-fawR-^f® *mi 7^7 
fatatfa® Rfatfa fataTOflt <®i far 
7ta or* 1 

iisfatw 'srfat* fa?«i 

«ai w* RflR >*frl f*f*cfc w 
atfa =T3-5a, fat* atfata orar^ cwr 
4. *rf7f®fa «w c**a Rta. 

cTtafa carf^f=r-s aTtT-Hatafifc® «? 
aTWn atari ?pf tori fopfa arfg 
aai *r?ta fafafc *ataa ia fafa nra 
Mra 7a 1 *7t?Nat*f3 
fcromwa tot *p nfata 7*pr aosa 
c* tai am Rt«* fsj-if® 771 

fcttfct*-* atTfa atTftar *7t?R*t* 

carfafas aTtatw fc<fa 7*1 are&fc 

^ *rfftaa I $77 *rttCT <?rc?ra W> 77t*R 
tot «rtot*t fanfa 7a1 *7tRttn atscaa 
$77 naataai *1 faatia ffa yr 
Tj ftfrMft faiatwr <w fafaata *1 


Rfa tor atfar TTt fU ct ft cffi 
CTtatfcfc 1 carfafaa-Ra sfaFcTTRTitTf&fa 
<w c**a catafa *t»ai7¥tfh a a Eff y 
Rtaata w crwa catafa 77tfttatr*a 
« afa&TfapB Rt*l fa*RI 771- 
TtfaRft * 7 * «Ht« aa t al TO H >«* 
RT^I W CTtUtt^ fWtTH fVCT 
*l?Rt-RR C1W CTfilCT RtPRl 

ft^hwrt w cfW^w 

^t¥tm f^acna «i fan f^i 7fi- 
cjim rri TOf 

aj ntsrft *ffi(^ >R 7 

cfhittt ^^Wcr faa*i w 

^ vfjRta fa»R 1 

f^F71^|q C^lTt^ 

^tTOl^tWl FhV wfrMwfa tot 

*j^t^tn-^i 4 i fm, cw- 

vm, ^cn «rfofan, Rfa 

* 1*1 ft*T, C^apfan, *Rt»Ft*RfW7 

nfi^R ^Jl, ’jfa^ RttnfafF*, 
cw«itwi Rtt»rRf5® «r?f® 

®^ntff ’T'.'Sf? 1 

C«fal « 

carftfas Tft^farftsr 
s fa 7?ir wit nfaqt* *nr ^ ^ 
Rfatf^^ **W*rw c*rpi RtPr^i Rti- 
•itftv Hft»lWW Rl*RRR 47>iS 
wtftar c<m into fa7 %Tf7 

*f*\ CKFf ft«f Rtw 1 

TOfair 

jmt fait rtif Rt^. <w. r. 
RFtfa® «tf ’i^tt’T wt*n cnn—w 7 ? 



18* WtHtTOrtif t *4H14 Writ 


ftffRti wfai nfft *t*iRti 

wiw wt*r? jtrwi wi •tfftwi ciw 
ifo Wtcti WCf St-lfR 
fafipFjR awriWtTO »tewii 5*IR I 
fSjnrom qe®, i rcwn •itmwfw 
m srfaq wen tou «t«r*w 
^ ^ ?ft«rRt«f*i <& "tfiw >rWwi^ 
sue® *itro «w ®tn-ft<5Tc®* TOfti 
toiW sR ntt* i 

< 5 l*r«rtar qg 

C?*f PTC? wfct* ?<$? «T 5 ffTO 
m? ww «r?R—wt?t«r cte? fro *rtnt« 
*rc«t qiwntw? tfftfhr qfljww «rm 
vz* *isjft? ®tn »w toto i ^ 
3jr«f w$*ftr« «tt*n ^lawi *rSWi ?es 
c*<n «rrat«Ri qtww wtfM-*rfwqft 
fit^fqsnrf ®ten «t?fs« nfarh *r*tR 
Arpto qc® i 

*jns<iw opr pi ®N*rN w? 
|V«1| PTC? *tf&PI PTSH1 *CT1 ^ftflw I 
nfta ?jtnpiB ^t* ^ qRrfa 
qft»l «W CTCT 4 «l I 

•rfoffa Ttijw re? ?ra m *t*wR 
jwifei ?PW irtfritte? uppr? ften 
*tff?tfi* mw ??pn. *R Pifci v 
*Rrt* Hi fell ?rc Ptt* I 
cw n&te? ^f^Thr fevr? *i® c?«n 
?tftwi 

ftwtqfai itfaiwr, H Him ?*it?*i 
«r ?h ??re fas fa? to *rt«rc? I 


*r$*i gwG 

ntftta cm wfrfa ?f? afctfa® 
n ww «r?H--c«rftrc®fe tor etfvn 
?Cm? PI, 'Sl|tfe-<4? c?fe ftqR *rfa* 
PR cm ftm?6 it*R ?£*£? «w n 
cw^fw icvcm i 

prtwtm fiqRTRt mfi»i *ftn V 
stit? qtfepnw r%, cqfttpn m qfeti 

>«* nt^*i i 

pftmi fiqftw fesft? ft: 
tor ^ ?$? wen fiqRiRli wn taft 
?c?w i 

jftw entftro^ ^->** c^ffe ft?R 
c*rPrhw qfctir i**«> ^tt«i ftrw 
cif^ mfw i c*r ft^tnptl >»«•> 
>itCT Rrttwi nc«t ns* *rl^»i fna ft^w 
cw^ w i 

ftrftgw ^5 5i^8» 

cfetR'S PKf SFtffo 4V 

5?^tpr 4fH--*w ^fats ^ wp 
fn wNt^f Ftffir ffi ftf^jr fpr 
ftrafaii w ^rfntt 5 !^ ^tPitm ftr.ift. 
(«iRn) ^Rnt^tpw ^ ®t: RpR 
Tj^t» w *m>i *ror 
^ftaropi 

®t: wiRi ^r«R, ttew ftf^n wni 
to ’rtro ^ clw =11 PT 8 f^ *tfri ft® 
we? f«f3j prftwr® ^tr*r cf*itft? « 
cnW ww wWi wifin i 
5tft9 *rft 'arfirtR i 

sre®ft«R?i pi ^r?-of'97i ?t® 

^»tft?®tR ^mts ne® *ft8R f?*n, 
»rhSR pt ft’in R8 ?w? ^ i 



9U « 

aton ^rrfc, ^ jR<tn 




fa-Tt*! 'Sft? 5 f 5 }C' 5 ?I w*j hf 5 C 3 T? 

'art^ < 4 ? ksRat>rtoft? ^?j a^ata I $*hi- 
35? £«jaa*rtaiT- 56 ta ?t*i «rt*rfa3fcs 
fa^-f fafea 5|C?T a?? Ca)f*l? ^t 1 ®* 
*Iffa *ftwi C’fCfl ^faE?tm 

§ntata «rta 4? »<w ff%? wcsr *ra a?a 
^taa 35 vs: »«?t ‘fans aftwr stat^R I 
^aa **ta mv ?a?ta ?t*a, atl- 
d^ara, -ife 4^ ?ca? £f?ta afas? nattf i 
^ *rcaa atai fcvii atw cat? spfa- 
c?ta ^sta ’rafai atttafa? §aiata {$m^: 
c«rH5=r, i#ai, re?sFf$t* a*rt< arcs fafcfr? 

) a^OM ?W I ^taa *fZW W 
starfarata <*fe aatf aftar?tta ®i*Tsaj 


taaatafafa? fafrata. atajca ^wafa^ 
*ai m fafani JT"at?taa Brtsrnfea 
3 tat«ra i 4^ c?tat? 'siN 4? aat«ia 
fafrata afajta nfo fc^ataa « w 
?are w l ifapatal' « ifeaftCt fafapai- 
*!3tsa faa?a ata-nfa? ?tt<la ?ca$ affataa 
fa?t»r i 'sffaFK-r atatafa? fafarct^ 
fewa « sttn ataafws 
sa i w wjv w(N «waj 
£®rcatatafa? f?fap?i ®?tac?tca >rtataa 
fewfa « 5tc*r ajj, ^faafsrs ^as na^a 
>jwstta *ntffa sa i <aa 

?ta«i apii «?lat?tca aprwr ^a? tea- 
atatafa? ^afa?afc*rfofoi teaatataa- 








8 «. OTT*T 3 

to? $f 8 cs <stas ^fsafas 

atSfafsS fibril *Rt*ta i ssaft SftsCSa 
faWa fsfsaf 4 ^tC“f? 3*ltat* swi <?«fs- 
atstafta «r 5 >ai>s i 

fatJts cs\sa*rtasfas ^wt^a 
*K«tswtff 'ssafca uss ^afB tsttf c^r, 
fscs 'stfaafss ctca cats ^t»ft^f=T^ 
f%fap^t^i tfscat satfas *1 ssft'gs aaes 
*ftCT 1 4 sfs <nafB 'ssaifa swi ss I 
caata «fst*i acacgs ca, »rt*its? ’tfastt 
«w SI ttaw 'scsa tfafts fafapai ad 
=111 fcstWW asl ata—statsr wifi" 
at$c§tcsrs 'e caffas tits 'aafais aca 
atftWtCS attCS SltS $f 3 facartat 
ssatca scatters *ca stetcatfaa 
«ntfo® fevnr aca i fas JT"^f m tits 
siBa aw wi ^asta cats alstafsa 

’ttCSNR SCl> Si I «FS < 4 a {3 fatsrsts 
(Universal) ^afca I SltlBstS, fat**!, 

c*fa, sjfstfsats ^nPr at$g< as 
w^< afatafsa fafapata 'sssfcs I 
'sfaa ^safccsa $lts i 

’sfaa «£sa *r$afccsa aw st^ 1 ® 'scsa, 
fas 'sHts^fcs fastis as sa i ^ 
sarsa 'sssiJcs^ ststfas fafapata s^sts 
tfscan tfaafss ?q I ^ cacsl fafapata 
sfscas «t??si>csa <tfastc*ia $<ta fstfasts 
sa I statats: stsfa tfastt 'ssa^a^ 
«p sfastl fafapaeaa fafapai sfctcs ^ftca i 
aawfwa s'®tgstca fafapata 
♦tea «raafecaa sfisM « atstafsa s^fs 
, s*rfaafss atca, sea sta cstsacs a fag 
•tfass's sfcs ttea i *rHts$re 

«£sfs « <?ora «repfoaa cstfas nttfsT «rsts- 
stsgsi taa ’sssfecsa cats ^rtt oral 


firwta [ at, vs 

ata ca, 3«tfas fafapai ssata sss arapfosa 
at^atfasi sscs stc* i fas sa 
era «r$sfce*a fapsttfasi 5 tc*ra stai 
'ssprsta sacs caai ata—fi&atata nstrt* 
fasfoai ai ^rsakaa cs^sscs'a nfiras'sl 
&s* fsfrata mw atat i «iNa «isaiJ:aa 
caR« nfaa^caa ww 'ssakaa 
a¥si ?t>r nta i 

^a * 'sg^caa aw «rta »aafe 
faata «rt*rts-£asty* caai ata i 'sbsa 
<8j^a^f*i cata fafapata ssal aia si, 
ala ?tf^a ,v ia fafapatca aatfa^ aca i fas 
^s?a <sgaksa cara 'scaa aaa a:a aa ca, 
’ssja^alS a^a fafeata s&ai aca i feataaa- 
sa’T, ®Ptas % (Yeast) a^at^ caca 
tsfts ^ntscatss ^ aHa ®t^«istl® 
«is^ ara I 'stata dc^taata faatfss 
^taa a?lat^ pataca siTtajSa 'STtfrc® 
sfsafss acal fas ^aa floats? s^:- 
'firis^tca antscatss ai sitalBa 

, sjtfic® sflis sa ai i <a! , «rt 9 ffs ajf^- 
apcaa ^stf^a ajtan ^a 1 ® aa I Zm 
atatafaa caka^csa ^rtatan^: 4atfaa- 
wfta faratfws sata «ra*rai atca l aai 
ata, *Uatw caca fafsa c«f^ta fafapata 
aw a, a, s, a ^sjtfar cstssfs al sc® 
ntca i atatai 'sasta fafap*t«fta nf^can 
<£% ata ca, at^ ssa ’tea's us«Pia cataiBl 
’tfaat’teatm *t^atea >rfa^ aa si i fas ^$a 
^sa^a^a stfaeaj 4 $ ss fafsa fa^pai- 
apeaa cats ^af5 fafalstca aatfa® 
*a ca, s"^f Jt^atart cat act facatfs^ 
sra Istts sutstatss * at*s stlssto 
a fats sa i clc^tasts faatfsesa eves 
’jta 4a(B fafapatwtft «rstfas ^ca 



«Wtk, )&*« ) hwitstsm* 


fUStSC* arfafifa ^JtfaC® afaafas 

SCa I 

$afafes* fc?t$a«i cac* £ss wfaaa 
asas: a^tfata ^f-ilj «rstaata *a i 
stitlSata Isitfa «£«r 'ssafcsajfa atataas: 
as? fafsa aatfa fafapatcs tfstfas sacs 
atca i fas foa ^sja^^fq csaa fafafc 
aac*ia fafaatcs 3stfas sea sfastvi 
c*u& 4sfi> ^wflfewa fisat^asi 

^slSats fafoata a’ifas I fas 4$ (taftliiBe 
s^ara * bps 'sga'Scsa fafafcsta 
atsMKsjf sfc® sea i <$caes fasts 
sal ata ai ca, taa *jgafra * «ists aaeaa 
ssafccaa aeaj csta ca^fas nfasr stts i 

nafa, fsfaata, ^ai Isrffa 3srscs 
sttftasta caest at$a *stcs foa 
'sgafcs aja^ta sea <stac5 i fas <«aa 
ssa^tss «tffa « strata*! aacs "afe 
ataata sfS fasts aWfss ai>ai i ^Ita-r 
ast^ta tfctafa -ftafafasstat ^Jtata^tfa 
aferaa <$afa 4sli> «n?qfc* aaes aeaaata 
«r*s sa i atssa^re atsseaja afants 
saa atfas ffa-^fapai aca aai sesi i 
■ajtatastfa «raa sata seaa ca, afaats- 
fapai irif atatafas ajtata i fas ca aa 
aatc<a tfstea ats^caja atatafas nfa- 
asfa asa sa, caa*fa aaes csta »ai ataai 
saa aes sei fa i >**8 atca facatcsta 
catata atssafaats at&s aa cacs 
fafas atatafas afaata <saa ^a{5 n?M 
?as seaa, ata atfacaj «ttfaasts1a ats 
ntfas s* i aaNfecs fsfa caafaa 
atca 'sfafas seaa i «rts ^s$ aaca ssa 
satst fawta*t s$fas atfaa «itas cats 
statist atas 4s{3 nattf «ss seaa i 


staticsa fcafafscs casata facatfas 
m a^ata afa«is *a i 

«rtc*fa aai qcacs ca, ^c»l?a fcafafscs 
rests cacs lafaa ^utac^t^a « sfaasfa- 
^sfas^aiwi ^ sfaatt* ^atasta 

(Alcoholic Fermentation) »fla^ asta 
a^asta 5 ! ^CS faa (Ferment) acs I 
atca catata «rat*i sraa ca, 
m aataa stat^i 'Stfaatcaa sea 
A* sci ^atasta- stfani splacaa 
acs ^urtwtstw ^fas, ai Hcstcaa 
cnafaa ai statc^cata 'ssjsn csta facaa 
^tstca ^tas ajfacacst ^atasta ai?cs 
atca ? fas as csItcs'Q saa ^’fecsta cats 
(naa cata -aat< *fas sal asa sa fa, ai 
aftas ^c’fea wfafats ^atasta afetes 
asa i afea ^ acaa'ita aa atsa 
fasts scaa ca, ^atasta •^c’fea ^aa- 
fa?ata «ifac^s sis ^a^ artfifas atstaj 

^t®1 csta astat (Fermentation) a^CS 

atca ai i 

ntsa-asffas as satsfas #tas 
fast ( caaa ^fcesta) s fa^ta faaaarsa 
(ca^facs ^tas csta cacs ^as sal ata, 
caaa—caafaa, statics ^sjtfa) acaj 
«tcs? ^sai sacai i atcfcal tfPjjr aa- 
stafa «icas fa®tat c«f%fasta aa<a ai 
saca'Q ^a ^satasi «rati sacs atcaa fa \ 
faa aaftSa ^as ara^tcaa sea astaj 
fa^qi ^a saala ^cs '>*'"* atca ^fata 
atalassfaa faswt'R.fJai fa^la faasfacs 
^ast^a atca «ifafas scaa i ^asfaa 
as{5a ^c’&a aajs i sVis ^cstcaa 
aslafaata acs fa^la fa^sfaa faata stf» 
cacs atasai ^cacs i 



81* Bit* 'S HIWU f >*»[ 4f, lr*( TOjI 


>ir»i iftw <4^4t6 4t44 

C4, ^fcc*t4«fro 4ta*t* 4 lt4 to ftPrw 

l< rctJwfa cto 4t4 *44< <444 <44>|5 

«Jt4* «W® *4, 4tC® C®t*T ®fa® ^$£*14 
<ft£* 4i w <43 «r®tr4 *wt* rtif 

Ntt»l 'BjtTOtSB ® 4?tf4 ®|fc®Wt|® 
fevtw *4 i *rtw*r 41 «iw c®t4fro4, 
34514 ^1 to* TO4 i sffaB c*t4 
3aTOt4 *r«4 toi i ?wi c4, 

C*tC44 44jfa® <44* 41 <4*tf«T* wfcw* 
3®tw Sffa® ^*FFt4 34f44if4 *i8n— 44 
TO «ftt*lf®H C*t4 4*w TO# C4$ I 
<4$ jTOBtft TO « f4®fa 

fatw *rt«ffT jSVg® toi i m firo# 
<448Ft$4 4tw «rfaf*® vt\ toii ««^ 
aitfifttw TO 3«f 4|4 ».i JTtcq C4ft4«l 
*y®rt TO to 4 i 

35 4tC44 ^tPfBtaw to <44Srt^4«fro 
Isr biri *nfl w toi i 

44f44f4?n«l <448rt^44 4tTOf4* TO 

f^<TflC«l *C«H I fa$ <^|4C4TO <44- 

WtlW4 *lf44t«l m 44?, ®ttTO 

«W« TO* 444 44*15 fam, 4t£® c*t4(5 
443ft^4 44< CTOfe 44, ®1 f4<4 *4J 
W I <4TO HtwfTOH ftf®* 443^4 
<J4<ft*4*l « fTOt4£4 411^3 ^4 I 

■ftrotw «i*®4 «ro fcnTO toi 

c«rtfB=r i TOfroi TOfTO4 faf®* 

3*t4 TOtC4 3*«* ^fljrfw C3tl54 
4*lt *4 1 faf®* C4ft(8C4 >•• CTO >•,••• 
TOfroi TOft® 44** toc® *rtw i 41 ? 
torwrhRfaw 4C4 nm *r4ft*i «, 
>44a?t|4'®f91'8 C4ftl54 I *t44 TO*tVl 
44®t|£44 «I5[4|J4 ^FTO TOt® &3fl 

f iwl ^ bw Bti l C4tti54'e 


W\ ftf® 4C4 I ftllti 
»f3F5l «RM ^4if *Tt^4ta, *twi 
^fef4C48f 4tC4 <44Bftl4 f4BB tW 

4JB® TOI f^f4 C?«tt4 C4, «I4^t4 

>4^ TpIfo'Bft ^fatil 4f^4 
® «litt4tf^5l ?FC4 I ^ , ?pl84'«f^C , 5 

C4fti8C44 >f4^ nil 4^4 f4 <44?, C4 ®T4Btl 
C<Eff|54 %® ?4, C^T ^4114 *?pli>*'®f9|4 
^443ftl4-4<('Q C^H nt4 I >»«• >ltW 
4«f4*r *?$* C^ 9 ff44 4fl8? i tf4 e l 44^ ®t4 
C£ftf84->TB1 «f4tR^5 f«4f4 >f1^4ttS4 ®tl®4 
W "It?® 5C*!1 I 4ft4 <4*<i8 

<44Wt^4 4p|B^f® 4^4C? <44^ Of41 C’f^ 
C4, >T4Sf9l| C«Tti54 I <44®fllC44 
^54^4 ^4^1 ®t4 C^ftl84-4^t4 TO 

<aif4C«4'S®fC4 4^ »T?5J 4^4 W& 

JTt4[4t4 'Q 4<4 9 ( >S>849 Jffc»| C4tC4?! *|JWfa 
?]f« ?PC44 I 

m^tC^4t4 '44®t^4'9f*TC4 r 

<ft4WtW si^Wfi® (Thermola- 

blle) ^55 4»flf4® ®t4f4f*ll 4StS4I>45R C4ftlS4 
44«b4Bl C4C 1 ® ntC4 I *[5(4T>4^t*t « 

fsiftfeBl &®4f44f C4?4^ <443?t^4'®f»I <W1- 
4t4*l I 45Jtl>tC*!ar 4t44^ t4?fS <44®ft|j44 4f®ft4 
?tlc§t^4 TOBrt^® wb « ^firww 
f4C4tf®r^5 ^4 I ^nf4^®5 fifintiS ct\b?T 

41 4jt«Ftf4®f J ltf4C4I'Q 4t^ 

f®l 44ff*rtc® 4'Jtfctm <4^f4C4t^4 
f4fap4ll54 C4 C*t4 ^t^4 4S[fj4^C?4 

C5T4 C4% 44tf4$ 414 I 0° C*1 &TSt4 
<4415 4jl^tCS|af- , »|4 4ff® CTOl'Q 88,*«« 
nttirft* f4T4tfar® 44C® 

•TO 1 ^IW 4lt5tcnaf C44®1 BttoTOnr 
f4l4lf®® 4C4,f4® C«l^< 



1 CWlWlflW «C« 


si arfatfa* ^»tt fafeatc** 

sstfes to f 

rOTWtfcPUJOT <fl| Watlftl faffosta 
a*tai qstonr «rhP* akaa ^Prefer fafe® i 
^asrPpra fen asstca «tef»ra 

Urtfl TOl <*| Ca, faft&PfeS* © <flaSftlc*ia 
aw «tto <*i*f5 mts 5 ) iroto nfks *a i 
>5| jrofoft m:aa fe<*r» 5 * 11 © ^a^tlca 
fsfa* *a 1 fa ^roto akas cto 
^ saftlcaa apapfes 4* ppil ffen 
I tfcsjsr <otPct* apapfe uwa 
featfe* tftss a?fc to, ai ^ta 
pftfc Pfessrf3a| ^♦fe'S 5 I PP& Pfea* 
f»* w c^ta si <*| $tt5fl fencatf *ii 
*8Sta URBfPs TO PP& PfeSCSfS 
ac«rl StoW aia to© atca 1 can 
cnc^, c^t=r Pfero* a^n 

atatafa* aka**!* cakaa atfacaT cal 
fsfeaiiSs 4aitla-«r©tP© Pfesta nfTOa 
5fa afa 1 Pfeacsra 5rc«f a£aai?» 
TOata to ^laa ca\n <flssffla-w* ca 
itw Pfeaa* *a, ca TOfi> TOTO 
sraata csli to 1 <*i| srfecafftTO to 
ftfewfe* mailkaa an ^©caW aia 
s*sata a$taj©i to ata 1 to PfeatiBa 
af©m starts *a t wtla-feata <a| 
flfaCTtftetJJW ?aa (Competitive inhibi¬ 
tion) can ^ratP© sa ca, <as8rtla-Pfeai 
3©tskr a£a u^tla-^itp© fafeata 
TOw m 1 

atfatfawta*! caca* §apfc?F at©a afaata 
aatfa nt'eai can 1 «rt©jsr n*rtt<a TOTO 
entam *r©i fapfc 1 ^aartla aP. 
fafeata an ft *a, ©ca jrotofar 
itnfe cTOa 4*1 4 *ntla ai pfeana 


ntnt* catsa can <fa* wi fcfl©i 
uw»pa-«r«tfa* Pffeafa cTOl-a<ta\ 

(Absorption Spectrum) aTOTOai TO 

ntnt* catscaa ^1 «r©jtfa© at«Pr can 
cam 

nlral an ?can ca, uRitlaifa 
Hrtvtac«rtfer-^i »rtataa^: canataca, 
'Wt>a-n*L ^ta fafe^ fafeaaf to^fi 
« f!a *•• '©a ^a'sa 1 ?f$aK 'a^ta^s:^ «ta 
'srk uiaaft^a-^Ha *rafo| fe n?akaa 
^csr ^ftat^a^a ? ^ st^jg gstf^ar <aa 
ajaatfaat fe«a par caca*^ 1 c*a 
ai, ^afecara fafea ©?a © nrff 

as? afatafaar *raK ^fec^ Pfea uiaart^a 
aiaats aai aa 1 aP a^*f ^aa?t^a- | ai*la 
ft ©at?»r PPi Pfeai jpntro 
>t^a ^a, ^>ca ^aivsi cal featnla 
a^esM aai a^a atca <w ^sta to 
^ tacarfcaa at^tai ^fetl Pfea maaftla 
nwfa «fffeai aftten cac - ? nfca 1 

«n| aw frasjaa aca ^caacatai 
aajMfe TOC 5 1 Sat*ai^«*r, a?faa ;aca- 
c**r ca, afatafa^ «ifeats canfaa-^a 
^tlcatfaa ^arar^fac^ ^itcaiSa jj* 
aaca cnapcaa feafela^i catn ata 1 
«iaa nc^p atlt'aa *nw 

, 5ijtcaf5ataa (Acetylation) uia^tlalSa 

afea^i al a^ca ai 1 4cw "a^l catan 
afa, caafacaa afea^ta *nv li^catfea 
<qcat^a, Pi atlfaa aa 1 ^®an ^a- 
3ftla-n*ia aaili wkaa ^csr aa^taf aa 1 
©fsjala «pav5l ^a^tlcaa 4 * ai «qitp¥ 
afea nTO a^atai 1 

a«ife ^llcallSnfea ata^ nta 
ntsar 4a®rtfcaa afea n*a «r«ja*®aaica 



erto $ frota 


848 

fsRfal *?1 TO TOC* I DFP *lt*l* 4*15 
*r«fK *t$c*itf5/nPrww ’ffarcsi * 1 * 1 
c*r«i cto, dfp *ftwtl5nPrCT* c^f% s r 
*T*r* *UtfTOl «TCtfTO* to ^ 5 * hi 
*ffint*-fapift «rf?s *c?*t5 4 *- 
*ltc*re dfp c^fro* to ^ to 4 *- 
*tfc*f»rc* ftfo? *c?i 3 c$j* create 
TOf5 «ntftwi «rrtf»rc®» 4 * wt#w 
PifiFUTOt* 4*1; Hi—ff^Pfsr «ut*r- 
*ill5* ’®rrtf5T®-c’Tf%=r-jrt^f 5 ! s T t 
f*i TOl5 *mfroi wtftw 
*wl5 entire? (ftfw ^rtfroi *rrtf*[m 
wm w^tcH to fc«.*ra cstfifa ^cw 
^vh ^) c*!^ wfa-wi wfc 1 333t° 
4*f*t$t*i? wlSw c*t* 

«ntw^hr ^fi*i «rtc*i *tlc*itl5*rfTO3 
»rf3H c*ar sfafS «utfrot ^JtpRr^uft* 4$ 
TO<**it3 *fa»i*tf 4*f3 |fs« TOTO1 f*rc*s 
TOS^Htoi TO5*i1? cro WHN, 
4*i8ft5c*f? «ki sn srtTO 4$ *rfar 
c*arl5 csqft ftfsp? to to 1 

^jtfron «rjtfn®H?H WJ TOtro* 
to foil «rtc* 

^Ttfroi-^fi* * to «rtw TOfim ?fi* 
«TOi 4^$«rr*c* Htare* N-«rt* « 
C-fltl HI H 1 fo? faptriWfo c*fa 
*tf* *1 *l5n *n*!5 4HrtTO* N-4t* ?i 

C-St* CTO faf TO ?t*T CWI1 TO 
toc* 1 cTO? h cto cto*j *it*i* 

4*f& HHrtft TO?1 *t* I 4$ ib-«(8 
*!JtfTO1 «lJtfa® Hft* 4*{5 C«ftfift I 


t *ntf, h TOil 

c*ic*R-*H 3 r N <rti cTO *°l5 <*tfroi 
’antfa® TO frore 4**tfc!5 ifoi TO* 1 
TOwtfifcfaraw TO* to 4*15 4Hrtfcwi 
wim *mi ifow to *c?c* i 
tantTOft* to&ch ’rlHfo* TOfw 
f®%® frit* *?i TO c*, n*sf <wl^- 
^ 4* fjtvt TO 4*ra?t$c*i? ftftl «j?- 
ufo wfa qjitro 1 45r*t^c«rte5 «jTO& 
wfo 4| sffare c*5}5ii fe*r^F faRtfSr* 
ftftCH TO I 4si*t^C*l? ifa* 

c*ar wtWB 111 to 

45 sKhft* ^orct* ’TtTOi 

vPiTOTPrUft* flRrat* *rtro 

&im *HtB ®fC3T 

fantfa* f^srt’r f^rilSsr W’Fi w«l 

c*t=f ^ »tWwj qfctwi w w 1 

oq^ *fes{ <J)^Wt^ C5C5 

%f\^ 1 ftarecai 4t?a ^fir*w 
w to 1 ffcfavn-fawfFT 4* 
ftirwi ^1 *^w 4!i«rt^ 1 

^t*^{5® JT^aptH «tn ftwi HPT Wfa 
f** C8(C* ^^1*^51 TOt* 
ftfw cflt*t « ^JtPru 

is*! «rtnPF**tc* *tro 1 4t to 

«lft*tw^ 4* ^1 4*tft* 4Jj®rtlc*l?I 
fMBflP»t**»ll TOt^TOf^M* 4*«ft^ 
»I«H1 TO TO 4$ >)^ CBtPni 
TO®3 W I *tH TO 4^ 

fl^tv 4* m W 4^ 

* 9111 * 1 * 1 ? *nt«i a® 5 ! 1 



caFtwt^tsi 

SfeTC^fft 


'e nfattni srsjtss css- 
cstns caFteqtcntcss n ? «rn i 
caFttstenfa-nwji «wfa (Species)-fae-res 

& c *res ’T^srrf^^ *fas *ea i fe*tw- 

w sni esc® nfH, ststfam *n- 
sffaes stai 8{5, fasten *bfg, f$es iirfs, ^rw 
«|5, nes 8^, sKaftslt w «»I5 « 

fawN® (Rhizopod) ^fat^e® V° chi* 
>,<»••& caFtestentw *fan m sts i m- 
cstess caFlestentws wi m wi captr*n- 
cnt’wfn ss ss ^en caFtestcnfa nses nes~ 
*u *se® si ®tc?s swi fa<s sses 
faeHS ^fasl ?s I fa$ CS ns Saftfae® 
cvtwtcstpw *r<ui «r$* «ksi caFfcstents- 
«fa ^OTtf ® csfa, c 5 r ns cwq cwtm- 
entes* »rwi fa<rse«i ^n sat* nstssi 
Stt? i >»«& StPW ^ *f<« StStfSS 
wstess caFtestenfa-n^sji ’T^c^i <*n 
als«n fan i s^sten caFtcstcnts faewtu 
^stnl « chests n*«jrs *ssts 
*isi ^srnc=Ts ven qtgess cwstw cs 
*« c®rfai si extents *tci, si 
sifanwtffoscn 3stfaa> swci i sw « 
swfas c??estes ^ «fcs 8^15 
c#twtc*ifa ntes-^ts ** «rcs« **fB 
caFtestenfa 'slcn fa*& cw, «rfs 
** *.*$ c^festcnfa «jten fasts 

ft*$ c^fcs i *« cst^i csFtm- 
entw* « cststs csfata $15 
cvtHtcntw sesj *ifafa « «its®cs 


nftststes fan Hiuf i £ ** 

caFtesttntse* ^e&tcnfa (Autosome) «W 
sfat <flswtsi caFtWtentses fns-fa<ts* 
caFtestenfa (Sex Chromosome) sen I 

ftentesss c?$este* fn*-fa<tss caFtwt- 
ents cst'PtfBcs* XX sfsi «w *t*w* 
c^c^fcn fas-fas'ts* caFtcstcnts csfat- 
t5cs XY stsi fafas ssi ?5S i ^stss 
fns-faslss XY caFtrstcnts swj 

^ftsfa s ■nfan c?«n stii X 

caFtcstcntnlS nsts Y caFt^tcnfs ^cnsi 

•JEfTS fsssi s? ?cs stes I 
fns-fas'tss caFfcsittnfa cststs X caFtwi- 
enfaiS ststs fas& c*tt* Y captCTi- 
c^rt^fa fa^ts fas^ cscs nfs; fas «ffe 
^ents ^sts farststst §scss fas^ cscsl 
^sf5 scs x caFtFitcnts cncs sttsi 
n^cssc'fs ^fasts c«rtsi 'sc^tcnfacs 

wfst fafa^ SSI SSI SSC5CS SS 
'nc&tcnts cst?ll5cs ^s m <wstocs 
csfa Stents cait^tiScs sfan nss c*r«si 
scs sfes i 

C^fSCStCSS *1® JffatSS S^SCStCS (Germ 
Cell) S« csfal caFfcstcnfa StCS I stcntJSS 
fashes (Ovaiy) « ISFCSS WStW 
(Testis) S^afCStS SS I «ffo slsCStS 
fa«S« ^CS S^JTestess (Gamete) ^ SS I 

fasinsten stseftess s« csf®i 
« 

CSFtCTtPltWI 4ffa cslsts ‘flslB srs 
caFtcstcnfa fats srnwtcs s«l5 c^fcsicnrs 



8«* n 

I «J7W* 9apt^ C>Tt:*IS f^l^tai f tfaTO'=i 

(Sperm) « itotC7a 'sRTOtTO -sffatW *H1 C7ti[- 

(Ovum) to 1 *(TR« Wt4 &VIW 7W, fa®tTO* £tt*itt*a ^TOtHl x 

«t* TO'7«fa X capTOtcTO atT 5 ) caftcJitcTO sf5 tTOI 7TO1 'Wkft 

TO"7 Y C#tWtPTt7 ^ 7£3 I «flT7 »W ShTCTfa CTO 4*R ^fB f®*t«l? 

tlwTOa «rfe 1®^c® m TO 47|3 ^ *1, *t* WI 9 *|Bf® $tB X caFtWt- 

X c<7TOtcto «ttc7 i f®^ ® «jpt^ cTO <w toIBc® C7fa x casTOtcTO 

’KflWI 47 C7t*ftf"ffc <ft|pftfc (Zygote) *tC7 *1 I 'BdlftW 1JTO CTO 47lB 
V 4a<. ttfcft TOt®C77 mm TO1 WtflJ® X « 71*nrfBc9 Y CVtCTtPftH 
TO l Y captPiftjfrt^t^ wtflj to TOat* *rfi«6 47tBc® XY caFTOtcTO 
47fB f®Mt‘ja flww (XY) cartel «ltw <4^^ ^*ni|Bt$ 

*v x captcNtc^itant^Y wjj to C7t=i fw-fa'tw GTtwtwfa «ftc7 

47|B fs^t*l? falW 79t 5 T7t : f (XX) =11 I a m aRTOtC* faj-ftlfa* C7t=r 

TO*twi caFt^tc^ «rtt7 =n, «tcw o wt«i 

® iwtrT* tow t* atwfiw to its* 7ai w 1 4$ *tos «rot9tfw 

a’tTOfaft® *« C3?t®1 aFtCTtPTtTO C«?t® TOC7tC*ia *& *rt«t*1 f*TO* *lf®W I 

7ft*i *rtar qtcar fa^i c«w a fa 1 fw-fartw c#tCTtc*rto c«rt^i 

WTOfW CaFtCTrt’ltCTS TOlrt ®tTOHT TOat* TO C7 «rff9tf*7 twtl * 

^ffa cTO frw «rcfetprfo ai fcf-falw 7& vi 4a' faTO ca w 5 *! 

cTOtPit* to m ai c^ toj 7 v* ntw, ^1 vf 
capfcsitc^fc*!^ vtt^FC«l "«W1 caprwt- TO 1 



(XX) 


*TCt®tfa7 f®*tt 

tJR (XY) 


X 

XX 0 

TOtfi* 

X 

XX ( 791 ) 

XXX (791) XO (791) 

Wtl 

Y 

XY (fljB) 

XXY(*pl) YO(r) 


XY 

XXY ( %H) 

XXXY (ttji) XY(^) 

W\% 

O 

XO ( 791 ) 

XX ( 791 ) 00 ( ? ) 


f^tts > 33 ?!^ 5Tsfsia^c*t ^ *yt 

m ^ to 1 ®t?i 

to* nPw c^tc*i ^stcws a^*t ® hpilj c«r«n 1 

cvftflx^l toc^i m ajfeaR ^s>^' 3 ^tcv 4t«F itm 

cTO «rTOtfvF f®stia w c^t=i TOtft»n *itfia cw^ftw ftf* 

ai wt*i5 JT^f=wi*t fsitf'h^ captc 5 i1i s Ttc s ia cTO- 

c«ft=i trotyl TO cTO to 5 ! 1 c'fw Pw-ft«i1w wtwi“ 



Wjrfr, '*** J captCTtwm fo fa ir N yfSr s m 

* 

c>iftw^ijt«^^ntwncrc«*rtn^i fast* x cstrstpftw *<mi «trn* 
*Fff Ifa-fa^tlt '■RPffa S*CS* 1 St«* fa* *k*, stSPlfc > apM st* SCSI 4fH 
1* *S* ^tC’t Sfar** OfStSfT* 4S CWt?l *tt* I *it* *pr *<fa nfst* fast? (W 

xy citftstr’rk** *rfr*rs' $13 x « 4*f3 <4*13 x cstrstrsfa « ^ fast* fast? c*r* 
Y «llfc XXY caFkStrTkS* C*ffa 4f*S XY caFtntPTtS »Tfa sr*» stfCS 'St* 
*rt«*i«rt*i xxy cvtwtPrtwr fc**tfir- *r*j *<tsst* s* *1 i 

*N 

*t*t wk** *rwr <$**** fcsftto «r*tn 4*f3 «refstfa* xx fa*t^ * .4*13 
*rt* i 4*1 >rt<rr* < r«: cs*rs *i*i **, ^ststfa* XY wti? fw* c* ^tr** 
Vfft«l *9t% S*. *WFt* Cstfc *k* *|Bgr, *ft TOSTfft (Genotype) XXXY 
4*<, StTS* w $«.ntSC** «RS1 <ttCT *t*l PHI SC* *tC* I fWB X CTFtCTtCTt* 
*ii *k*r qtwr stc?* *t*fa* fc**»ir« phi *fai jtcss Y capk<k*ks* frtfafar® 
*t*i 4$ c*k*f* »wrc* grttwcssfct* **tr** sw ^*t** fafafcj <tvM nt*i 

fa*r§t* (Klinefelter’s syndrome) *r*1 I Y c#k*tC*rfo X caFtCStPTfa *PW 
stsi «r**i fast* 3F**r*t* sfsrfa* w sr*i« 4* far-fast** rssi 5r*fc*rs X 
far-fast** OFtartcrtr crfatfB 'srfafa* cvkrkrts «r**i I fa* scrtfari 
sr**ta ¥w fenfifa* s*m w*k*a 3^ stfacs fanit* fca c*r*i st* i c»f*tc* XXY 
sc* ate* i ^rtetf** XX fast^* w stft *fa* *1 sc* It sc* *nrt* i 
rtetfa* Y wtl* fa*lC* *W*1 rtsrtfa* 4*|3 'TTfatfa* XX fasftL * 4*i3 x 
X fasti* aer ^rafatffaXY wti* 5 r^t£"f pstcrkrtsstft wfl* rvnrt **fa*tc*a 
XXY *ta*r$k*a s* i *ta 'siaNfa* &s* sa 4** $t* csscrk* $13 X 
r**c*ksa ’ftfefc* 4^ *** »rvt* captc’ftc^tc** f«*f3 x ^ptntprt* 
**fjf*i 5*c*, 'si >r*w *»ii *t* *11 's:* c*t3 sifS capf^ti^k** 'srfa'f 

flw-*nprt*t c^t* ^Prdj* *t?k*r 4^i c^*i *t* i 4^ ^t^t* *?«ir 

*r*i w i *4fa ^t'si « ^ fa^t* ^f’N'si « wkf* wi 

c?iV*f*9ic* *f* *<1*1 •fanvt* **, pt c*zat «TfH •ft* l 

>f*t* *t«t* f*^ slB X c#twtz j rt* ®f**:*ff* «wfaw *k*r *k*r 4** 

'Q fast* fa*Bc*t* 4*^ Y capt:*f:*t* 9f**c=*t* ^ **, *t* *«j c*Ft* fa«r* 
fat* XXY caFtWtPTtCT* fe^tR^tlt SC* fatf** wtwtwk** ^fa* *tCS *11 fasf- 
*k*fi «tt**i wtfa c*,*<t*rsi c*tn x fa<r**f capksknttfaCfa ^t^* m 

caFtC*k*tC* < «J*fa'S 4f6** (Recessive) CSt* ^tSFtfa*? fa*t*l* *<fa«k* ^**1 X 

far** *t*1 fa*fas s*l *tst* ^13 X OTtCTtPTtsfaft* fasti* TO X caFtCTtt*Ifa- 
captrstr^tc* *fa **ft*isi c*tr»f* fa* fats'® *tft «*pf*l* fa*ir* c* *^t* ^ s*» ’st* 
*tr*f, ^tsc 9 ! *5t® *c*j *‘ffa'®t* »wr *c*J flc’itc^* ^*falj ct*i st* i • sks* 
•ffi^fe s* i fas w fast* x wtwfprtrs csszsk* *ts ««I3 captcsk*t* *ks i 
*<tv®i c*tr»f* fa* «ttsrs ntr* * 1 ; sft st*i ^tsfacs c^ctt s* i stcs* *c*j fas- 



[ >b-i woi 


8«br wftf S 


fro'-ft *r*rata awtfro cm ata 
<stai canft ©fa cto$ afoafa?ft 
cstcn «<rtW I iS«b- atW C*aat 
frr<t* afta faaft’t catena 

m *w afti TOfroia i to «rt£hr 

C#t*IW fctfta ftacsgta (Turner’s syndrome) 
Wl ofta* Cat%a CTOWtW *ta 4*15 
X caFtentcnt* atr* naa $tcaa *i*:4?ft 
XO atai cm to ate* i 

X captententafaCft f®at*la ae* Y 
copteateataat^t w*t«|* ftaca YO w 
'Sftftn"*!* a«ta «?artata asfaai afte® 

■ i 

*lte*l ft* <4$ aTO^Sta fean*TOta a*ta 
nt'em at* fa i <«n cto f©*fT* ftfa^ 
*ata a*aai c^f*r to ate* ai i ^wjf*r- 
«tea ftw-fta'ta* c^tcatcntaftCta c*ta 
wrote** nfasa «it«r n<ft nftai at* ft i 
*WC*t* «t*ft* a** ^ atf* ftf- 
fta'ta* caFteateateaa amt* ®ta®aft cam 
*t* *1, TO* *w Ca C*ta «ici>tenta 

wrftt* fa^fte® fa*wai cm cae® ate* i 
atear *rlx^r *> m carftlfe fa^s? =n 
to <4*$ *R*e*te* afacaftt® to w\ <*$ 
'anfttfa* ®faar*ta <** c*ta at®tfa* 
a?*nc*tcna a^fiTO ca a*teaa arifc to, ®ta 
wrote* 84»|5 caFteateateaa nfaae®' si 15 
caFteateata ate* i «*fc aa wear caFteateata- 
«fae* facn*®tca *rtca*«i tow cm *tca 
ca, tfftfB c*te* $iBa to 4*$ aaena ftafS 
*> naea* c*featcatn «rfe*i «*H*r<**fc 
caFteateata caat at*ata to attea* ^ft- 
sft* <£t*a cm at* i to* atatft 
C*t»l * TOt*FTC« c*ft TO I C5t«t«fte 
csft cfft to ate*i ®tea* aeaj *t*i- 
catat* *t*fri «t*t"f at* i >►*• aten 


njft®* ®tfe=T *tC* «*W jfr* ftftvr* 
ml **eaa **H ^fi*"*!* aTO* C«Iftr 
cnrafrom ^rc7? cstc** nt«ft ^*tw 
Olftft* TOtTO* C5tC<r* TO*[ ’Tty# oftTOta 
tto ftft catena srf* ftcaftw^r src«Fl- 

Ato (Mon s olism) ai ft<ft^11 

naa€t Ttc«i catTO 

(Down’s syndrome) TO •TftTO*! TO1 
TOt* i *FTOWt* «ri^sa ^*15 caFtc^tc^twa 
fa^^ta TOai TO»T«, *1 *ffaca«fn^, c>r 
>tto ’T^^^tca m *ra *11 ca aa 
at^ta ca^c^la « at^c^tca 
Rataa c^tcatcata atw, ^tcaa toV 
aarf® w ^ca ^^^*1 to 

« at#t «tw1:to toj ft^c^tcaa «w*i 
nfa^ *ata ^aai atc^ I a^jt^a 
ftatca cm cnc* ca, at©ta aaa at^ata 
aca acar arat^ta ft^ / fi*t*ra* a«ta 
^ata wai' ?fai caca atc^i at©fa 
8« ai a^a aai>r ca >r#ta ®?w«i 
to*, ©tcaa acaj n®*ai «rta ftsa to a 
©tia faac^tcaa caai ara i ft* fa©ta 
aacaa ac«r ^ camiapft aatcaa ©^nfta 
*ta ft^a a*:a ai i <u^ ^taca TOC 5 ? 
to a^aa ca, «*l a#ta at©fa 
TOt^tfa* f®atl caca^l ^i aacaa 
«f^f:ata *i®i orTOTtaa ^tcatcaa 
a'.ajta ^ta^caia *aft a^'afea c*rtai atc^ i 
afacTO ftvtafavtw aft capfa c#twi- 
catcaa atat# w c©c* ftca al to 
ata wi TOi ^vt «isr ca^fa cartm- 
cafcaa aw TOt astTO at#caa 

aft:«t?ftw ®ta fifft^aa caai ata i 
caftcatcatwa ^ftfta® ft^jvii tot ftewn 
aai *rc?i araawtea wta cfytcaft’rtcaa 





aft canWartn astari vim nfe*- 
^tnen cn$ «fanc*ta ?na« sfnac^tcan 
’TCW f=rf% 5 s» nc^ ntea ai1 cnta captcntentcaa 
ntntsr vw cvzw fSfea vv ca*ta captem- 
mlena ncn cwW cncn *rca* * 1*11 nnfrfea 
captcntcntcna *?!S %i i a*aa apna ncntnta 
fa^'f^ta**!* n^tCaa C??C*tCn ^aft® 
af®fo *> ancaa 'ncStcntniB «ita 
m&tcntwa ncn cs?t®i ntm ^anta atea* i 
a*cn ssta c??caFtea si IS caFlTatcnfcaa 
nfaae®' 84s{3 captentcnta cam a fa i <w 
atoitwr nasta *rt«ai cncs, a fa c??castcn 
^fS X caFtcnfentcna neat 
®m«fB ^TC*W CgtS, ata VC*1 Wta ne«fT 
C^att** '»f 1 $®1 « ai^C^ta W W II 
cncs i 


cartcntcnfcn* fajvit* *TC«r c*ta 
catena at fcnprefcj* n"n# v\z* fa ai, cn 
naeni «s»a nenam ^ ^ <P 

&nc* i nfanfa?fa, ^faCfassi, Catena 
fevifa « ficntcasa ai^Ctasi «r?fa artfira 
captcnrcntn fa^nta nt«r cn nenfc t*!# 
mfes, m miM nt«ai cnc*g i captcni- 
enfeaa fa^nfa ne«r afanen® faSearfnai 
(Myeloid Leukemia) catena n"nc^a 
*«rt« aj> nfca cntai nfc<$ i «rf«l6 c#tqm- 
enteaa fasfn iA nacn fan? «w arffa?® 
sen nfscaa mcaa* fag cam s £afte&ja 
$«>n naeni «r?® a tail sfufca 4a\ c*fa 
nc® fafa^ni-fawfcaa ng® §af® nfccai 


f^ntwa 

Stows aft* nwWnjt* 


w naea arntasf catena casta fafa^nfa 
fan ai i -nsfa® *mta® casta ntn^l ^ea 
avia araen entea* geS cn® mtar as^astcaa 
astc^ i a ^ata cnfa-tntai catf a n^s- 

ntn man afaen fro i acn casta entetnr- 
ata cat% sne^ ^ cn®, «rta at*t nasen 
^i aa*i ^ae«i i aa a^a aaas ^as atnas >n^- 
fwa «mta fa’aea ^entasa aseafin «at 
'nf^saa flf^^m-naif® i $tana a^faa 'wr^t^s 
ntataa at^a ?ac^i <fl| cam^e’F ^aa 
ajtnta aen aea faeaeg i fas^ ntea 
fa cn atn^ i na»tn a^a nea %<& atnal 
^tfa^ta asaeni ‘'nrtl^ajtfan fnata’—ata 


n^ta^ta catn caea 1 n$a i nan 
fan «fnta fa*aca csca enneni, awtaEf catn 
mfa ?na aSai aa—atsjeaa ^fisa a?teg v5f« 
•tatfirs i a^ffeas gf^ca n^eni 'ntfan^ta 
ata i ntwa—*yt nr^a aen n^en 

mhr^tai ?ca enn i n)?fo cnena ^ ntara 
faf^^nt-rte^ ^ntajasta 5 ! ^aafcaa mv i 
wtty'Q faena nfsfS aaatat n^a affta nen 
*aa«i ?pea ataatnrta atm ^nteaen 
feenfn® ?a ^tewa an*, mf® aftata 
afftrata feesne 1 ® i 

n^tea? 3Ffc«ra ^ntc« c«tn afa^ 
ntea 3?aw$*i ^eaa ntva i $ta fnssi 





t >lr«| fr* 


W %»H 4W *Tt < ft3*l frfr® I 
•rc? ®?» f«f* Ft?$t? ?j?:qt? ®t?® ®t?* i 
•ft®C?? ft®t*t®1 *t?*?$ fi*l 

?*IC® fa| fal *1 I fa® f"l®t? ®tf® ft* 
fast? *®fa tow i f®t% w? 
tot** ®?:®* ®?tjft »rfft®j, ^fast®, ft* 
«n?fa ntri? ®?r to i ®j«® fe*ijv 
ftfa® ®u? csfa^t? W9 $t? «rterc?? 4tol 
ft* =ri i tot? Ni—3® fc*fjv ft®* 
ft*tt? *i® fy* i *tjw f*n»t^ <4 
tw\&% ®tiK fwtCT w *t?ft* i 

?t*j*ft* *t®t?s ft®i-?j?®t? c*t* 
3f®?®*®i c*?i on ft i «w* cnttSfe 
®®c*? «rf« %z$i c?^ c**fa cjf’fi ?t? i $ 

??t*ft faft C? *? fa? *£?*, ®t? 

*t?ft $t? «ffa®t? ®"»fc *t*r fa* i tot?? 
®ft® fcarnfa ®to mtflfl *t®? 

®^?fa® ®tt® i 4®fa c*t? *t* *?, *t®? 
?fa ftatc* ^fartoft 5(1 *?t®*, ®c? faft 
to? csr*? ftajfaiMc* *ffifF® $t® 
•ft?:®* i 

fast? tafa® wft c*t** ft®*- 
ft®*i f?®t*t? ®f® *?t® ofw i ^ 

***t«r?*i *?* ?t**|B «HCT^ ft®*t*? 
®tfk *?c*i i ®<M| «f®t»r ft®t*? ®twr 
f*ft ®f® *;** ftvf* f?®tt* I <?®tt* ®C* 
nt®? ftw? ft®* ft*tc? *t® 
$*t® *t*t** i ®?*?*tt* f®ft c**tc*? 
*?t® *®ta n?t®5n *?t®* i c**t»t **i:® 
*®l faft *®t?®tt? *®t®*t* *it*tftt?“r 
*t?*, ®®$ fafr ® *1? ?t* I $t? 
?t?*f1 *C*1, <4 f??t? *®t®*1 ®??t? 
®CTW c®i ®^?®i ®ft cn? •fSto 
frsH *t?fc f^f^r ffet** vitwitwr? 

*WJt*l® ?*ltw"? ®tt® I *(W ^Ml— 


Wtt ?f? ^tc® Ifwttfa C*R I 

«<il >wr caitft® Jrt?® ct^Pi® *r«rt«f 
®n wrt®® i *itc® jiIt® ®t?t? 

f?t®5f I •ft®?® ^5* 
?^®t?^t wfntn f®n cnt^ic®® i 
?9fttt? ®C® ^f? nfilCT ??lt<f 

??5f mz* C*lt®l*f •ft®? 'St? ®tci ®IWI1 
®?c® Ft*, ®** f®f* ®t*w 'Stc® wtit 
f^jfi:? tsr^i ®?w* i 

®«®tw? *wit •tt®c?? c*Vft® f6®t?t?i 
?*itfa® f^f 5 ?® ®c? i 'sirtfrr®? 

^*f? ®tc«itc®? fap?i f®~ c»r >r®c®f f®f* ^tc® 
<fc?? e ii ®??t? of zv ®?{c?t? ®c?* i •ftaft 
•ft®? fetfrft® ®jtf*rc®? ^•i? 4®15 nc??^- 
•r® «f®t*f ®c?? i ?«itt? ®t®t?? f*?® *ftf 
®c? f*^® ®* i ®^®ft^ 'St? 
*r??it? ®?i «r?jt® f?03t^t ?t?t^? c®t5i? 
®tw* i ?t?&« ®?t^t ??it®tc®^c® qj- 
4? f*?® C*ff ®??t? ojWt’T I 4|®tc? 

•n®? f?osr^c?i fe^?®t* ft*itc? 

m® ®?t® 5^51^*, f®® ifo ®?fft 
5f?®K?? n® C?C® ®tC?® 4CT1—*ft®? c** 

c®i* <srt*j f?®t®c? fw %tc? c?tn*t5i 
®w* i ®? ®t® #t? ^rc®®ni mw ?® ®?t? 

®wi i ®t? ®?jtn®^^t, f?w? ®c? 
?*t?' ® ?t?fc ®?t^t *?®tc?? ^®t? 

«ft??t? 5T® ®?cq5f *1 I 'St?! ®?t*ft 

®jt®tr®ft? 'wt® >i?^? 

>r?®tc?? ®tt® «ff®?tw- v rai cn® ®?t*H i 
f®« »f?®tc?? ®r*ft®t? ♦t® fror c®t* 
®t^ ***1? ®?t? *i i ®tl 

$ti® <f®l* >i?®tc?? '®tC?W^ Jtfl ®?t® 
iwi i f®® 'St? w*fai ® ®?t*t ?wt®i- 
c®^? ®®tw ®?®tw ®tw 

*if®f*i® «ffc?t*r-fapr c*i® ®?t^ ®ttw 



8%) 


^ »ttS? 


>»«•« ] 

wit* «rti *g* to* faft Fftft 
cto* ftf ft cto*i* 4i\ towK fNfwftt* 
«nrHTl TOrtTO** to* ftt*Tfa® to*h i 

cTOTOtc** 4* »r*fc** *t*ft 

4 $ gsTOTOl tom fa'stfasrot** c*$t** 
*tcw <* wn ftifc f»m*H i ®tc® ftft 
cTO^n $t* *!tw froft 7 **t* «f*t* to* 
*toto i ftft ftTOTO — 1 *t*t* w* 
C*t *TO»I$ 5TOI «fftt* TO®t* TO*J 'TOt* 
TOTO. ftg TO?* 'Q ftifftTOTO** &ft*l 
®ftf«« **t! **t® cto* *fa toto* wj 
Wf tfafa to ?*, to?c* TOft w 
4)11 *tTO*ft? TO***it* frost* ?*t*i i 
frsstft? totoTO* tot fror ftg nf*TO*i 
prtf% TOc®* *ra TOtCtc® ftt* *t*t* 
Nl *tft fa ®1 f**tC?* 
ftt* Pt*Rt« ^TOt* *tan *?*cto i 

'TO-s* *** ?t*i 4$ ftft* i "*& *ro, 
*vrtg^ sat** *®jftr*®t* \% ?cto 
c*$* i ftft »rNi^r ^tc 5 ? TOTOt* totoott 

#t* og^taj 791 C*ff *lt*!J! $t* 
?tt® $t* fttTO I <4 *TO TO* 

TOftH, c*fl* atl*r i $tt** frotft® *sft* 
ft* <81x517 i 3*£t nt!* «tto*I 
**rt® cTO*ftt**, ®t* TOat ft 3?ft* 
c*t? i tototo TO* fiffi, $tt! toTOc** 
TO^jft 5 * afftaTO* *ft«fT fin TOro P!t* i 
ftft !tflw TOTOt** **! TO®r cro® *t* 
*fat* c*t*fftt**l ®ft a*-TOTOTO* 
TOTO 1*1 !tW ftft cwhr to* ftt®* I 4* 
*TO*—ftft ftt** *1, *wf« 

ifi i gfg* ftt* $t*l gfcc®* ^$TO*-4 
fro!* caffe fwftft c*<T*t* TO! TOH1 
cat®* «rt**t* i <fl$®tt* ?tf*-TO*w* toj 
ftn ^tpnr 7tfe(|»i c^*f i ft9 


git«x na*ra c-rt^ftg ^i A ^ 
ftafti toi cwi ^Sttw 
fiT'W 7f1 Will TO *ITCT «TM«Jt»r 
*zi i vti firt g-TO^nf wi* *tfi*n gfj- 
TO 1 *111 4 ?TO atwi 1*111 cm C’fPlft 

feft^cn®«tcn vtrnv to 4i< flu ftii 
PT8 Ill I mi <4®5»fa CitftTO 

^tCTO 7ac® *ft*Wl ^1 I TO* 
111! %C* C*l?l vrtltl *11 TO* *TO* 

'Itai <Stw« to>tP i fti *qrfat* 

TO»I1 TO* I $tCTO «B7^t! ’SjS 

15»t 1*1 *to>t *itft timtftftiv cTOTOP 
<a*N arfi'ftcw* grot!i *n i 

4* 5(C*T 4C*!1 7*t*^ >T^t«f I TOt^al 

Sft^tTOTO ^tc® n*fft® 411 TOfltt 

*rt!§r fttft®? i 4 $ !«tc» ql c*c$ 

•r*tTO I 4^fl1 TO* C"t* 

i*u *fft* ^rw* *1* in* 

f^C* CTO ! C®C«r qjM*lfa I 

^t* ftf* TOTO1t!t* cgl* fljf TO<! TOt^t- 
c^n ®* ®? *sc* %c®? i crotnt 
TOtft® TOt^ Wwi «r®Tt*®'CTO 
•Ift, CTOtt^l ftift %fi *ft I !TO 
ftfa f**t«r*i* JTs*t? toto tocto i 

>rtc^ ntro** *Jt^fft*ci?* *tc*i »r® ^tost* 

TO*J TO! ft* "t® 8?tr*® I !t TO* CTO* 
CTO^ « -*$ glfe *t* ®t* TOT CK* ^TC** 
TOi! *t*c* i <TOt* ^t:** *tro 
ftg^i *prro—■flj* pt?®, ft! 

4*n* Pt«rt1 C5^t* ^t*1 ^tCTO !TOt! !&!* 

^*TOit* *f*CTO» 41 TO«1 nt!» 
C7t* f*T*^ Pt* !t*1*CTO TO1 !*t* ’ItC** 
ft I TO*®t 7tOT *f* ’fCaTOt* TO! *tf»l* 

"cto! ^tc7 !<n*! fro* *p*! *f*c® 5t^c»i 
ftft !*hto* c* «f!t* 4r®itTOt* !ca* i 



t H HlJl 


8«* Wtl« TOT*! 


43t* *tt«33 fowtft* i3?f(33 fim 
*ltC»ltF3l *31 3t* I %& 3C3ff, 

3tl3 «N(3 (*3t3 33(1 3(3311 *(33 I 
f3Wt^ 3t3& itfalt* *(3f5(33, ’*15* 

(*3t(33 33J fl(3 iMlsfa #(3"l *3j(3 
333^(33 ^3 (Plane of Polarisation) 
\C3 3f31 ^ ftsifa'fal ifftlfS *C3“ 
f*(33 (3, *(3* (aflfa C*3t(3 'Bft^t*- 
3fa *3t(3 5(*l (*3f3 #1(3 

*3t(® ^31 &Tf5m**r, ffcf* 

31(* #1(3 *(? ®t3 33f fo(3 

#3Tf3*& *3t(3 'SI itlf®® 

5(3 1t(* I 

4*8?3 113^3 33t33-f3®Jf3t 4$3~ 

5tfc f31"5t3f33 4$ 333 felfctfi* 'SfllPT® 
fa(3 3(3311 *3f5(33 I fof? C5K33. 

33(13 fctfctfi* «lltf3® ltd—#f® 
fctfcffa* utf3® * 3Jt3tfctStf3* utf3® i 
#13 #*t(33 utfr® 33i$'(3 «rfof®i 
53, f*l fl®fa #*t(33 Utfad ®1 53 31 I 
3tl3 f*l 4$ <#5*1 *3(® 3t3(33 

511 I #t3 3t3*11 3(31, f3*5n| 4(5* 3C3J 
§CllC3f3T 3ttf*J *®%3 I foft 

$V fl3(3 3(?3lt3 #f3 5(33 | faf3 
fctStfa* utftc®* c*3t(33 lies dtfc citfc 
3t3l 33(13 *1* (5K® (3(33 l <®f333 
f3V5t3f3(13 f333t35t(3 3Jt3t5tl>tf3* 

IJtfa® #1® *3(33 | <8jf«65 5C3 fqjfsj 

(*3t(33 *tt(3 ^ 33(13 *T«1 (5l(® ci(33— 
*®*®f3 ®t3 flC*, it* *®*«f*l 3l-f?(* I 
3(3 $t3 4$ ltf3*t3 3®J 3(3$#3tfl® 
5(31 I 

(*3t3 3K1 1(3311 4lt(3$ (-13 33, 
W 31(3 I 4$ 333 3?t33'®'f 


>13(1 C*^33t 3(3 fc$C33 I *131 *3Tt*3l“ 
nt(3 flft *>3^ Itfilt* *K® *ft(*3 
f3 I 4* ’f(33lfl $t(* 33t33»ttCf3 

4* f33t& *rrf3lt(33 f?C* C&C3 ft(3 

3t3—43t3 C3C*| f®f3 *t(^"f(33 
(3*^ nt31 

*t(3^-T3 *Hft* >(lt3 31 *t(* 3(«1, 

®1 >[*C>1^ lt(33 I «l(3* >133 *f®lf3*«l(3 
>1^15® ?tfl3 *rt5tCW #(3t3f(3 qtcn I «lt3t3 
C*t3 C*t3 >133 ft^3 3t31 WT 5(3 ff*t3 I 
(333 'ifiS13 W W fn(3 #1® 53 3*1 I ^t*t* 
3J31 C<Cl fnC3 'BfJt(3l5* «1JtPr® ^*131 *(3 
(3 n<rPf (53, ®t(* 3(91 Pi^I I ^(33 3(31 
-1^31 «rt^3 ’f'ftf 91Tt*f5* «frff>rc® nf33f®5 
5(3 5(33 53 &* I !t3t* 3M « f®H 

C<(1 3t3t3 3 i (91 3^ 5(3 3f3 I 

*1tl3 333 Wt33*l^ 33(1 3(33313 31^8, 
®33 (3®t(® (3T(53 '|33J3f ¥ f(33 ®t(3 

C*t3 4* >15(3 I 3!-3J33t(33 1(?T 3133 

f3(-T3 f33Jt® I It* ISpftar-r 31 #1C®3 
1(91 #^3 ^3C3f-f* 3^1 *C3 I 

«3t3*t3 31-3J33tft3l 333 lt3(® 3t3(8l1 
*ftl* ®t(33 >13(3 (39TC® 4(3(53, ®33 ®f*1 
f5(3l ^13 *t(5 I ®t*1 It3t(«l1, ®t3l 
1*1(^313*1 *3(®«lt3C5 3U *t33'5l» 
33(33 3(3J^ 3(13 it? *J 5(3 3t(*5 j 

*1(«& *3t3^ (?(-13 3(13 3J33f3 «133^3 
3J3 I ®t(?3 <*K3t(3 3tl3 (3(33 f3f®3 
#f^fet(3 | fnci (53(33 331 3l| lt(3 
3tH 5* I f®f3 ^(3 \(3 ftfl* #f®fet3 
3C3tC3t*T f?(3 f33*t*3 *3(33 I 

®t333 ^t3 5f(3*ftnt(3 f*l (3(1 3t!3l 



93tfc, ] 9^ 

ntffor oreti 9ts 9tt33 33^33 i fsfr 
f9« 4$ 3C33*ri 9t3« 9C33 43^ 

9ttf cfc-TWI 3faf 33C9 3$3 ts^j 9tf39tt 
*C33 I 43 9C3 f^3itl 93C33 C3, 

2ft?f99 339 393 *ff33^3 9f§ ^Jf 9^33 
3t31 331 4$ S?N$fa 3t3t«1- 

! »tC3^C?Tt53 33 31, C933 3fa 9^t«F3 
3ni3 3 Tt3tT9T^‘ C331 3t3 I 9t39 C»3t3 

C3, §9tt*f3 3t*t£3J 4§ 339 9^33 933- 
4^931 4fo?[9 931 3l3 I $t3 *rf}9t3 9C3 
39-3T33Tt3 ^355ff39 f§%3 §33 4 fell 3 
*£3l I 4| 33tot3 9C3$ f33Tfa 3t93t§- 
C933 33if§3 §33 33 43* $3r4f§&t3 
f3^%3 3t'S C3r9 391 3t3 I 

43 9139 393 33 C333 9^ 49 49t3 
3t3l 9fat9 3^t3 9C3 9t3t3 3t3TC33 
®f9 3C9I 9^3 9f%f3t3t33 5ft3tC3I 
*ft93 4$ 3^3 33^13 ^ *1131313 9C33 I 
9^3t e i3 3t® C3C9 C333 9^C9 391 

933t3 fasftf39 3J391 433 f§ft£ 


•fta* , 8** 

3t9H3 334 9^3C33 3t9l®IJ3 931 
9t:»it&*i 93r® c3t*i c«r3i 3t* < 9 , §t3 w 
9^3133 ’1133*11 49$ <3ffa9 ff®1 I 49fi>3 

I 

*13 49§ *1391 §t3 3tt9 4C3 3C$fa faf* 
f§f3 9*^ ?93t3 3fa 4f§§ 339t3 3$ 
*13t3t3 9C3 f?T3C93 I C93tt3* *W9 

9C3331 $tC9 C^3 f3C3 3t3 9^3133 f6393 
33t93 3131 I 9t3t3 9^33 *1319 3t33*t1 
93C9 f?TC3 333§t33 fa9 ^ft9 3t$3 I 
333^3? 9tf39lC33 93$ *t*l1 3t$ff9t3 
3t39 91^9^9 9^33 9f9T 9tf39t3 I 
43$ 9C3 9tf39t3 9t33 C9, 4t«lCt3 

39 C3S9" W.*te $ 933«ffap3t3 913 BpNW 

\ 

§«,3fe 9393 I 9Jt33 fa C3t3 C3C9« ^3 
§3t3 foft 9lf39t3 9C33 I 433 $fafa f§f3 
3lt^3, 39^$ « 433*93 f33t3C33 §31** 
9tf39t3 9C33 I f«f3 39J 9C33 C3, C9t3 
31 C9t3 9^3 C3C9t 4^ 339 C3tC33 §^3f9 
3tC9 I 

43 33 Ml 3tC33 C3C^33 *ffa3 

^C3t9 3f3^Jt9 9C33 I 


9C33 I 



SMtot w»r ypi inmtar 


’ftf’ftoi, wr^t, *t5-n^*, atsa «t^f®c* 
la ai tea n*t<f 4a^ afo*i» «rPr«f- 
*tattf tf^foe* fte°ta *1 «itea n*W a*i1 
*a i atseaa "latea* wit ${591 $tfa^$ 
tea *nft<C* f^75l^*l *fac^5 «MCa 

«Ww fafs* vr-«rejwa, cw-afea, 

^a, *rt*tH «Ttft^w (Biologi¬ 
cal) Wt^ta *KW faaRF *ai ^rtast* I 
4&H aa$tv5ta 'side* Homogeneous 
parts) mm c*fll (Tissue) afaai <ttf* I 
facstaeaa da *tftea <£$ aa dnteft 

fafea aaatt f*$tea aft~s *$ate*, 

*t*l cafac^ *$ea i *ta«i *ia*t*ft da 
•rttca 3e$J* tea *1 ^tea natf *$ 
i 

ca c*ta« date* ^atei aiaa at*teaj 
faest**i *fac9i caaiatfrea ca, faawaj* 

4*$fShf 4*e* (Unit) fa^as* i <sft aa 

w? *a-caa^ aatf c*p?H5a 

antaat f*a area i tea aatetfa <s$ «rtafa* 
ftfa^a* 4** afataaas: c*ta (Cell) atea 
•ffilffeas i ca a<* 4*f5 c*ta* cnat* 

fesa *tf*ea, wwn ca$ wt^hr 
ca’fta «rt i r«tf%aF ajataat ft* atfaea i 
4$ f*atca 4^ dta^fae* *tt*P8tf^* 
aaat^ (Biological atom) a«l1 SC®I I *ta«i 

|<cuft *raat*i aeara *yrfvfa ^fa- 
«twiai i c*tae* $tf*atata data awtaat 
ft* atfaea ai i aKaeaata date* af«r 
*fto® *fae$ 4*18 c*teaa «te<* *ai *a, 


^ea aHaeaata a“c*t&a-a<i <*ta states 
atfaea at i 

caat-a*’fi*c*ta atataa^®: «rt*tea *y i 
ac^ 4*15 c*tcaa ajta ata 4* faftfafctraa 
4*a^ ^tena 4* ^ta i f®eaa *q»r ae$a 
«r<ae*« 4*15 c*fa aai *a i 4^ c*eai 4*15 
c*ta§ <(a a**> «ir*teaa; f*i 4| c*eai« 
f®eaa «r*a wtaaatat w ^y 
^rtaatefa* *Rd «raf*3 ate* 4a* at*t 
«fd rsfaTK a«tcaa at* f*atea af*^» ate* i 
*trtai a^atsa ca a*a at* ai «tt% cafa, 
^st^tcaa «rc^j*f5| a**rw* c*teaa ^raft t 
4*15 *j<t* atwaa asta «rta 4* c*t{5 c*t{5 
(i« i8 ) faf%a c*teaa aaH i 

4* (Plane) *^ea» cafaea faf^a asa 
c*teaa «it*f^ *r^s f5eaia a w faf^w 
«t*teaa i (^, ’, «a% flat) i 

fy^sa Janata mv* ^y^a c*ta- 
a^eya ^aft atyi 4*15 atata«t afa*i 
ai faatfa*i *f^aa c*teaa »rafti 
*f«aa ^araaat< c*aaaty 4*15 c*teaa 
atai aft^s; aai—«utfaai, *ajt* (Fungi) 
'e ajtf Ifaai I 4*18 «t«i ^^atai aesa 
atyteail 4«fti ^Ucatw *a i 

^ta* c*teaa «ia*ta «tf% a*j *faea 
^teaa f^a{5 faeaa ae^a «rf* atfae^ 
*^ea:—(i) at<a^t ataja ^e 5 ® ^yteaa 
ca* a^eaa ^aeatf fatfaa »itsi *ata 
*ai, (*) ^*teaa aateaa ^f*a ww ca 
nat< a*ta»*, d^ aate< 4$ w f*^ac* 



7*ft&, »*« ] SpIlST! ‘ w 


?s*rf«f^5 5 ri 4n («) 999 $?ttf 9 7Jtf9f^7 
7t*f9 7f%n® m f®, w f^rsf or*:* 
S$f3 »rait=r lf®9tc*!9 7i'c7tti fas** 791 i 
4$ 79^9 ftc7®l 7tit9 ifw 

1tC9 I W7C1 4^ f^5=i|3 7*rt9^| f §C$Cf — 
* it*®i, ifo toti 49^ 9«jf% 9*91 i 

fo® ^ 7^79 ntflXvf^T 4$ f^lfS 'Si*!?! 

lK*T m 7^79 9|9E*f9 49*13 

9&9t9 3 ft 7ti^i 791 9t$c$t7 :— 
it®®*!®: 7t9i 7ft* or, fiftt nfiiti 
7*1 91 cTti* £f97 7t*r ^fa® >rr«r 

9C7 ®t*f® f%®t® or *rf9®t*i *wi ®f®®i 


t»i (ntftntfo •fwW) r^r® Ttitl 7 W 

7 f®®i 7 ? 49 <, < 9*9 Ttfirii ivijft 7 fw, 

®i 9 ititls* 4*13 £79 i?K i fa 7 ci 
9 t 7 -?t 9 ii 3 aw 7ftn, tW® cTti* 
nf%7^sr in ifcftii ®tft® "riftow fcn® 
7it$®i »ft*i 4®< nt9 ^ TtPf «W n 
fl ®1 fifwr 7 f 7 t® 7 * 7 C 9 ® fife* wi 
fiw i$*f 1 ®557 *itow 4 $ lf®n $9 

Itfw 7 tf ®1 (Mechanical accretion) itar, 
4rt*f9tlt®f99f f71-7tf (Biochemical 
assimilation) 9tf I 

®itfaorii ftotc® or, tei 7 7^71 





> 1 ywt?f* c 71 t, * 1 ifawft® c 7 ti, «1 qfoow c*pft® c*t® 1 



itftos ift®, ®tet® nfaitia nt®i 

199 7t»W 9C9J 7®jf®9* lf®9t*1 9191 

fin 9 ft to 7t^tw iN 7f®n tow 

®tci® nt9 ^ttitat® 7tii it®, cm 

ifo® ci, tow ®tc*r iNt®*!®: ^ 7*1 i®3i 
9ii*i «ffimi ®tfic® *rtc®, ®imi ftj 

7fl7 9199 4^ 7C*1 7C9779 ils 

9tff® 91 f$®1 9tfa®1 it® I 499 iff 4$®i9 
fr«1 791 9"9^ (Saturated) 7C*1 47$ 
919C99 Wf9l C79|1 It®, ®C9 CfH ®t^C9 

Cl, ft9tl5 ^ 919*|-7C919 99J f^C7 

919*1 7tf®*l 7^91 apd aPCI *$ « 9^ 

499 d\f^C9, 999 

7tC9® 5tOT ^ ^fli2rt« ft9lfe 95tfflF®1 ^ 
91 TWtftf 1W flW ffcl! lf?C9l 
4ltci 9C9 *ftC1 C9, 919 ft9ti5 919*1- 


•fffttf I 7 t^ 9 tl 9 t 97 

7^5 ®ifB?l 9t9t®f97 71 7tW (llt» 
4 C^J 7 71 9 J 7 817 . 99911 ® 9 t 9 l 1^7 ), 
itfl ntftltf^rv 59 J 71 afWTf ffill 

'Stftff’tc^ ^7 f 9 C 7 C 99 9 *B 7 lC« ^^ 9^9 
7 fi ®1 9 tC 7 I 4 ^ 7 t^lt*r- 7 ft 7 tC 7 itltll^S: 
Itltlfl* 71 49 n 9 C 7 9 C*f ^79 Iftl 
9 ft ®1 991 9 f 9 4 H 4 ^ ®t^ 9 t 9 

C 7 ^ ft®tC*l 1 1791 , 9 tf 1 ^79 49 * 7^79 
1 ?t<C 7 47 ®tC 9 ^tfl 9 l Tt^fJ 1 ® 7 flWW I 
499 C 7 tC 9 ® 79 t® ftfilll 7 tfl I C 7 tC 99 
49 \ 9 t»Tff% lff 7 71591 , < 59 tfl 
7 tf| 71 ® 7 t® 77 713*1 9 Cf I 979 
Cft 9 C 7 7 *|f 97 IftOfil 1 C 1 J >rftC *171 1991 
9 f*l 9 l 991 9 t^C 7 *TtWI 4 f {3 Tf 7 

711*171 1 C 3 J 9 9 t 9 l 4715 CftlCf 71*171 



*f*d CW1 5t|c5 C5, f*1 * 5 ^ 1 *, 

5*rtc55 wtai *ft$ i 4$**i 

^fttc*l wtFfa sWsf** *f* 

*tB*i 4| *t$tc*i *w<c* fittfMat** 
5*1 *5 i 4^ «rci>tat®r5 c*to-«Tf5ltM 

*t*1 *t^3 5ft* I C*fa-3t5W’®fa «it^cw 
c*tt55 cro *l**i 45 *, * 5 % 45<, 

3*tf*5 CTO <J* 'll?* 4^ ** 

**tfe c*r* *fro “fv *5 i toj* 

c*t«5 «itow 4*ii> w 5$'*r*t5 fef*5 
Wftf, 5t*tt* C*5f* (Nucleus) 5*1 *5 I 4$ 
c^ar^ cartwlB* *t** 55fc«fa to wtt** *fo1 


[ >H 5*, H JMJ1 

4*fi> f%c-r^ «t^li «rt*l* "fstarc 
C*t5«f*C* (C5V*C*t5 *t?l) ft* 4*$ 
»wj* c*tc5tpft«i 5s$5t* i ^ar **-5f**i 
SPTtfelt* 4*fS C*tC5 CVtWtPftOTI ’TWI 
*tfc, sft* 5tC*5 (Pea) c*tC5 4$ *<5J1 
CbW; iw 4$ *rwi cap-*ltd 

(Cray fish) 4§ *<5J1 ^ TO I 

ftcro arNi fa 55 *c<* 4$ c 5 , 4 $ c#twi- 

C*tC*I5 *^511 C*t<5 (Even), ^ 

faTO (Odd) *C* I to; toj*I 3 ^fro 
c*tC5t ( *C5*l3 5jfoap5 5ji ! t *) *t55l $13 
*fiii ft* 4*1 «r*twa cvtwtdt* cwf^ic® 


Wt«« fan* 



81 c*t5 fteff *$5t5 *55 ^t*t5 * c*3rc*5 *55: nfa*'* 1 

*rtl I *t*t5 SIC*!! 4*15 qtefa 45*> 


<tft« I 5t5t553: 4*13 C*tC55 «rc&t?ftoC55 
fifaTO 551* *q* 5t*t5 4^ *VTOftl 
*l2?fei 5rc» *i*fi fai C5fat*l c*5i 5t5 
511 I f** C551 felt* C^T, 4^ «K5 

fife *ffatci 55 3**1 *C5 1 ®Ttfa<s c*tc5 
55 f*rc* c*t5 qfiro 5t5 ; f*i *t55i 5* 
«Flfa C*t5t* VK fel wfal 3t*tCW5 

apfif* 51 3^565 **c*l *tfro 
•ftft l caFtc*!^ c^-Pt *\ afd *C3 srft^i 
^*tr* c*tc^u 5 «rart3r «ivf *lc^$ 

®WJ *51 5t5 I 

TO C*t5 f^*** ^5t5 «!** ff, 

TO C*af-*f^*t? 

^titf fifot ^ 45 ^ ***'®f?I *R*t5 

*T51 ’tft* *fti5i s«:^ ^ 1 4 ^ *ft*fef* 

5rNt5*r*: *s 51 to« 1 

4^ *f s i*t«f»!C* 5^TO 51 *C5tC5l5 5*1 *5 I 


Pf«t5 C5^ *%V9 *tC* I 4^ C5 4*13 

4*15 C«F1^ ( 5f?1 f 9 TSt5t^t5 
*tC* ), TOt5 5C5J *{5* 5^t5^f»i* WTt5*t 
f^f* © 5tc* 45 “n TOl TO 

*\f5* ?51 

C*t5-f5^st^(:55 5JHIC5 «!ta%* fajs*1 
*fa^ *ca caFfC5fc*t51 ttfai <2fc*ic* 
l^tcwi C?^C* ft* *Vf*ft»tC5 ft*n f5**5 

*C5 I 4$ ^ w f*l 4*t «T*tC55 *5, 
^®C5 *^CVf5 ** *5 1 f** C*t5lB 

4** f*5tC5 *J(c45 *t5 ft*| 5tc* I 
55* C3FtC5tC5lC55 f5«t*5 fell *f*C* 5tC*, 
ft* *5C5 ( 5t*tC* C*C^tC*t5 

5*1 *5 \ 5t*t5l «f55*: C*t5-*rt£ll55 

*t*t*ff* 5tC*. ^5t*t5l *>)5: 55"5a *^C* 
?C5 *lfel C*tC55 f5C* 5fel 5t5 I 



vttl, >»** ] ww m 


c^arc^F^ «it^f istcsttsttP *if|® ill 
WV-V6J] CSrt,tOTtCT* PJSW Vf\ sfpt* 

m ®prsti nt®^ ^c®* «rtfs^M s* nfan 
sts ss i ph wtwtpitssft ftstfrw sn 

®P <fl* «pr «i<fVT *1 4 ¥ C’ft^tt’TtCP 
Hf|® JV p »W fc*Tfilfev ^C®* Wt5lP 
TOl W* SlC® |c« sfa P I pH ill 

tffon «fts cm sin ptc^r, ®p cstns 

<4*& PJISSI PtP f®P fits 
sftll Htlt® Stt* I ill'SttH CStnfB 'OfM^tft 
ftaw v aw ®*iB *it®jni -srtfls fc®s «rc<s 
SCSI ^ p I si '3f< i||«tCH PP* Sit® 
fafe* p HP $|fi> ^SH CSttP 
sill StCS I 

ill S^ f* 19 C^tH Hfl Htfp sic® §*f5V 
*f* *rrt, ®ch ®tstn ®tstcp ^clsfo 
cstcp Pistes nfp® p i fag ps fetf»r 
dTSCP *TW ill ^®H CSfa^fa Hitsfs fttPl 

^tostt* fa®®* sin ^®h ^®h cstcp 

St* I 

§nfs&@ fpwft £r®js nffats *«i i 
fai cs w sfatsfts hi Hswfa nfe h| 
SffaRfa HfF ®ft€t ®tStl fill «FtHl 
St* Htl I Jrfafas'sftH csfa ®® ®rf3*l «, 
Isis JphFfc fatStP HW Jf$H v Htl I 
im «f|P1 nrtCStPTfWr 4?f® fa**f, C^l 
PW HJtWtWI sfP I 

«ws®: Hswtcm stilus ®lBq -liTtc* 
fa*C*T CStS-fa®t3rH, Hi fifps 

faptH <sw Wtft, ®tSl fSCPHl PI Hfa I 
®sfB ^<HS* HtP-*|ffa £ftl "ilHF CStfB C^PtfS 

(>* i8 ) csttp stn nil®, Isi s*n s$nts i 
«Tt®JS fa®fa?CH ®sfi> CStH fa® 4 ! sill Hts I 
sen pi sts V* sts ’fans f%«tf«r>ff sin 
®Sj3 *(HhW HiP lill nft® sllttS I 


®tsi slw ®l«n HifU ntPt 

cn»is—**-5«* 8 , ®KK 
*rtfhM«tp s«n stw cs, cstfetsfe 4 * 

frotfo® slsi il^ls f®HCHstH (Egg-cell) 
sit® *3<HP HtHH-nflH ?1^® v I 

sfle ^“Ich >«rr%cws c’FtsaPis ap® 
fpfp SS, iis!8 *5<HP HplPfl 

-iflps CHstH®f«1 JltHtH 4 !®: fHarfCHH ^THTtS 
HtC 5 ? CP»l Ht® HtCHT HtCHT islfl VtU 
m J TfHtH*l p*«pf® ^HCP *9 

fpi SS I 

<Bitpi ii«fjf c*rl «if® ^tH’sJsto flws 
C«r%® C^h-fH3t«rCP PI •sfsH, 

stsi still ®Ht?PfH® festst-cvtwa (Gamete) 
*9$ SS'I ^ festst-CTlS«ft| «TPH 
tapsr® m stfti 

CPH'Q ^tfH® (Bisexual) 

nflcss ^r(% ®rss Ists ^®^®f«i 
CHffH <2fS?HH JpfCP m psfiF® 

HtCHf I ill C¥fa»fa 4W P^tw 
flcis PC«f «nfs® nstcss 

«t5f-<£f®rBr®f?iH sfinr ww ww vwtw 
H® pHfP SS, ®tStH 

^pts ill cvtH«Pis p*twv »rrstfli 

fl«tP h{3h 1 I PH ^®H PtH-Plf« 
^ntHCP fnfM® ill CHffH®fsiil 4CSt3?H 

Vi ®p Istn Hc®sr «fHsfs st:? i 

’TtHtil 4 ! CTtSaftfl CH®tCH P, 

ill Sf^HH CHpSfP f<®t^H ®tSl 

^c*wi «iwf p*i 8 sin 

HtC^ I CH »1S»1 OftCTft’TtnS stsi IsftP 

CfWf ’Tl^® SI, ®tstn Jftstfl 4 ! CStlHH 
rfs si ®tcn flstfe® hi sin cpqst® 
•rs*»fs sic® IttHs stn ^ sin stii 
ill ^rc®j? cftncsar 3P®: cstcs 





fai s5t*t* ^r*> ^*j* 
cvtwtpftv ^tai *ittii *tc* i. (*, •, vk 
fBOl ) f 

c* flfawt* wt*i c^fa-ftetaFC* cstwi- 

c>ftrw *!W1 *«K*t« *fa*i qt» «Ww 

fan ftwfW* <rfiwi *1 Meosis *t|l 4*^ 
C* »Tt*Ct«*l ffotWW C*t*-**tll WtCTtPftPHI 

*t«ji ** v *1, '®t*TE* »rfot*i *1 
Mitosis **il ** I facn* *t*i fc«»n* 

C*t*«fot* Wft (Sperm Cell) 4*^ fe*- 


arviMfrit* ®prcw *fa 4*18 *$• 
$*f^E*t* ( ««K*t*) 4*18 afH8*f$- 

c*twn (f®*E*t*) **, 

*Cq $$18 * *H*1 4*fi> * <8 

4*18 *f-4?r arc** ^$1**1 w*l $tw 
Wf i «w>» c^iar **i 4*18 5 vwi 

* fi*1* c*R 4*18 <jsrc*t* I 

4*18 SMfta >rw 4«R5i- 

c*t*$fare c***rctai * c«?iCTtt>rN «itt* I 

4§ m 4$*n iMitow 4*18 c^t 5 ! m 



frefaf** ^E** 


C*t* (Egg-cell) W1 ^ 4*\ f) festCl- 

c*t* **ii v i 

**n ct, c#twtc*rfo«ft 

cwwta ft* 4*§ *118 wtc? 

*e*. f** fct* *jf*apre «itEi i 4*18 fan* 
c#twtPrtE** c*t<? «rfw, *t*1* 10 w 

aft-cwE? ft* 4*1 **£**, f** ijn-cwe* 

fwr **e*i* i «s| fan cffanfa* c*fa- 

C<*tE*tE J !l* (Sex chromosome) **1 V 4*^ 
«t*t*1 * * 1 (X & Y) ^ *KEn *1*1 
f*Elfi$ **l aft-C*E*S £*1*®%^ 

^15 * C#twft*lt* *ftE* <M< *UF*CW* 
c*t*®Piw <<*{5 * 4*^ 4*18 <r captwi- 
c*rt* «tfE* (4$ fara witft 4*< 
WJ ft* felM «tfh» *ft*tEw* ft- 
cm 4*i5 *5« *0 * 

* captE^t* *it«) i $t-c«r«* 4*|B * 
cai»tt*tc»ltE*i*TiE s r 4*16 * (3 5 tc*tE’lt l i 
fl « flJF* ^tf%* *ft«foj I 


«tw f*«# *5, 

W Hwfofa ^1 (Gamete) 

^^15 ^ captc*JtE»it*( «it« ; f<F* *(5-41^**- 
4fc©jsp|SE© aj^f5 q «*f|8 
* WtENtPlt* *ftE5 I (i}| *** fct* 4*j8 

^«tE* V, ^|{8 
C*tCT* 4*18 Ev 5 * C3FtC*ltE5!t*f 4^^ *»t* 
<t captC^tC’TtM *tt* I 

4** 4f«R*-«rf*Tfo *1*1 5 I*C*i 'BJtE’ltsal 
**1 *t*l *** ^-WC*t* Sl-f®*E*tC*sl 
>1^ v (c* 3farctc* f*cart*tft 
*?ii v ), w 4*18 ^<c*t* 

V I 4t %<C*t* *t*t** 

& «tr»r ^tn *^i *tc* (*®n 
*^ie* ) i 4^*r*f ^{8 c*t* 

f*i f*srt* >pipi* ♦fc* fl-wt* «iewi* H 
f*«v v 4*\ c*t*«ft* >f«n 

4|'5tC* *tf^E^ *tt*l -£TE^I* *f1-C*t* 
15-CftCW lt*1 f*ftv «1t*^¥ f®*E*tE** 



* 

(Original fertilized egg) «rNl fS%5 fkaf* ** I W ^1 4*fS 

s&c$ »«*< «rc«fV fasfl ^rtc»T, *wr s«rt<rt*ii *rfaa wti <^r<rt? i ^^arw« 

C3Ptt*rfC’lt*l'®f»l3 1^<F ^ «rf^*5p[ (Replica) 'arcft&M 4^ ^8H <ft9 

iwft* a^«t *fi*t« w c«rt«n 

3Fc»r ap:*i nfirta **, ^ i «nt*i wt^lw *ft?ff*ni «rt%«i 

*r**f3 feat «fl<rtw c*r«^n i ( fla) i «rrc*ra ^*r*pr *»i 1 

* fa<* 4T& ft* flwwtPf 4*fB atetwa ««:*wi for® «rt% fti «it*« 
wftw ewi 1 ?ftiart« * nfinfW vi 1 c*ta 

f*W«? ^E®1 ^^{8 *1"^ C<FtH ?TC® 5 f\5^'®f*| ^5fJJ <FfintS, fHl’T- 

^c«nn *tc*r 1 3s f" t j< c^ftiB «il^t« am f-w-fenPnii «r^f® 

«ntw ^f 8 , *re?r ^t?if5, wki *15, *r» w.w 3*1 afaicn <* f 5 fif« fferara 



fwrwtwa *it® 


>&|s ®tcn fat? w ( **t, $, at* ageffl wi «rfa w am *i« lti«i 

fra artoj) 1 w fafes c^tww >mji *rwtv 3 to «ri%a f-rsra nfa e f® ** (ffear 
eft ^ri nw. w c*traf*i ar^r) 1 

’Tfrr&C® C&\ ?ts awatf'*ttH Cfttt* fc“IH 

c*r w«it *ftCT, wtfa wfral afaora* «rw-farahr m 

^tstai ntfirctfo <rt«ra *tw ** 1 w «rw **, wra 

^c« *rtv ^ *fira ntw 1 arcjtfwfo* -fll c^fa’afa ftew f<^f^=T-^fapwtw w w 
ofc *tc*f (W 4^18 *itw ♦t’li 35 * 5*3 aft ®wtft-«t j i «iar« qr*i 
everts 1 *fzn fhi cwst^ifB «« fenfiSwn «rfap^t'®f»! =ff5iai ‘W 
fscafl 3Tfa ^tfVc« I Util'S 5» 4^'5rc ? l 5f»lC« ^ttC 5 ? I 


Stared »rf* fm 


(Binding Energy) ^331 

*wi, wfa <w «ift *n ftfcifa * c«rtffaft 

(tH 1 ) ^ 4* *witl-wsr ^ 

*ifa w fttf® ** I Wft« 1*11 ift, 
c^pf^ nutt-warc* c®t«r itww ftfcifr 
«c«rt&TOftw wtJ mr w 

nfirctt -rfe* «rrat«R p, it* ift 
n**tft i wfa ftm wfo-wcari w- 
i ft* fti* wt=rc^$ *w *nwnr wit ^rcstefft 
*wi, «rftlB ?*rft ( ftfcift i c^rtift) nfei 
nfifoti ^ ift *t«f, n arfai <a« 
«i «rt^c^s *w citfc w-«iftra *rftit*rw 
wear ftljft « c«tftsr i*ft* c*fti> 
wt* *t*i ittmw *mi ^««ti *11- 

flfa A iftw ^ B - c»w ihr i 

41tW Eb ;pil cuft m-*tft 41' A 
*W1 ftfefr « wft *f'«fJ1 i 

4«R 4f4 *t*l1, Oil iftw ifllt* §*Tfa 

fa? 4*fci 11ft iwj— w ntwttft* 

-«rfaFiti ^|5 war cartel c«ic^t 4*i?i *Jp 
•na^tn-c^cara ?*, w wear 4| 
WtlCT (Transformation) ci ‘tfill’H 

nftfttfm, n itni 4*' itw > ^ 
nwttwwnr ftfcfr « c«rttora cqtfc 
q'«oft it?n «tn m i cun —tcsw 
wtn fcwftii 1*1 qti—4ifri tftostaR 
nwtl w 4*fo ftfc&i ntw ftc* 
wrcfrfinfa *tii «rsp *nrtcf mtifti 
si, w «tww ft. cu. ift* 


iftll Itfefa ft’f'S ** I iftCT l'*l lOTtit 
®wfcft*tOTr iifl-ift v«* ft. I. wi 
4i' <$* ?«rt3fa qiq-»ifta *ffait*i 
> ft. § c«i. i **rfarfa w-"ift 
4*' •tfaitifti ic« 4*»i wiftar wrtwi 
yc*\ 11 

c*wfra ww w*i ift*? 

( i &-«»• ) WRI Cl^t HR-’lftfS 5 

( v* ft. I o si.), wfttwa ^ffw 

wtfti wt'foflu ^wi >r<tcnii wit i 
lill 1WT Itfiv sT^tCW 

wit i ftPnft-ww ^ csfft* « ^fi» 
ft^jf iH:i, c 5 ift n ft’fti w«i 

cwi ^ti— 

C«ft^ ^XS'"1U ) 

^ =8 ®'SOi 

ft^jf ^ X i^ob-Sttr ; 

ftPiTrt-wrar* itw n ^cm ^••^, 
Itwt 8 »ov5^-8 = *rft^ti 

nwt< ftft*ft-w:ar nft ipcn i 

“tftpiJ *ififtt1 ft. ^. wi I ^ "iftfl 
ftPntpra c^src«p ^ ivitw rtw ?iftc^ 
Wf i 

w-'ifti w cw^fc^ w 

w, ’rftft wariftw 

wtii ifftw wnt *m^t*t 

wear «w *tftp ft*fo w ft^i i 

nitit? itfl «r*itft^ toi 
c?«n c’rci, w *rft ftfa ift ^» 

C>J^ iftj nftltl »ltftftPF ft’TTCI *J« 



•PfTflll (Mass defect') fatfcltl*— WftVIV fig C*l, *tai i|*H1 fW CW*1 
E-mc 2 ) I wf^-fasto ml 'SfaRfa nt*r c*rtw, m*n ^ <nt=n faf*rc* 

*r<wt** (Fusion) i ^ftTtar a** w «itnw i 

^tlt^tw prhrfa m| mrfarotq ^tlcstw vrwfis w-"tfw fc*ra| ^rPr *rfti*fi 

5,1 TOTTfaTS *Plf|f*NtP( ft&f •f'hWt'lffo 'S* *• 

** i ml f*rtw* ?t*i ma<. $ta *m\% m*«t *t«rhfofal ’fltc’i'Fi 
fasti "ifal qfstlnpr «**refa fc«.*r i "gtft i m^*r ^c*n. *w *n 



ml *** *nnforc arfafaro vfcw i pftflw. *rot*f®f*r ^rwtfapB ai fa^slfirs 
fa*t»i ^tlc^ftsRatfaf aRt’t^s >rni- ■stft *i*rK c^tat-l-^-m afffafas 
flfSutw f’tfafa 5 ® i m| 9C 5 ? ^i cf^ ? sta *r« m 

’KPltV* mffapmtl C’rfalfes Jjji <§vr l swtw l ^f^fasl 5P11— c*& *ra *Piir 
ms| %fZ& m? «fa«| Bf*!* 'Blftf^'8, ^| WfW rnfaFlfa |Pl*3»m Sfal 3*f*P?, 

Pit* fH^ « ^twfal ^fatm 3tm cw»Pi mpr 5 mtfa^ 

, , v .£* w . w srwhr *frt =n i v\m wtPr, era* 

cvri c^t*f cwfw ml irtwi 

utro* «rc*w •nwtl? ^tw* «rfo s» 8 
CW1 TOT «. wf* 'fevlOT „ c ,^, ^ ^ , w „ 

w ^flw stta ma* w fats f*tt* ^ mv faatl jnr *whr *rtPF i sst*t?i 
m* faatl qtt* i w mm «rfai *itw* *ngtar^t« t5 ’w i 



si* WT*«tot* C a*. ** Wl 


sfat aat«f®faa aw atiaa 

ana-afe «fa 73 , <stcaa aw ^t»tfa 7 to 
fa®t«R (Fission) pfa astaal f^gfel 
caat I to ^ra a?:?r« *s 5 ?®fa to? 
*pta v£Ttwtaf=r—^ri ?faro ^nfca *?$ 
7ai pi fwSti «rgfaai *wi atefto 
awf*a 'Pfa sfB aaaf c Jt 7 ca 
atofa a<if? 7 ars p, ^1 atfaa 
wfaatPta atefftotca *pi a$a aa I 
7 ta e t i«Xi*’ fstft PI^tnateta 
(*rfa C 7 tara ^sfnntan) naaft? ca afo- 
caa a$ p, cal afaapt at^a atari 


*ltifOT atfat«P ^811 TO3 fWl I ** 
caa't sstaatail ’ffaatre ■al^tto^tca 
^*15 pta asfaal cal I 'sfaraca a<tat*a 
ai tot^a—C7ta erfott TWto*fta 

saata jj'S «mi <jfaatr$ cal i *ta cal 
awl wi! *i ai pa 4 <sfaa <jfoatli 9? 
47 ft *7 aatfpal fasts? 7arei ^a* 'stw 

^ 7(8 attaj <T?Vf»i7 aaM at7ts>i, ^1 P*il 
cTtat^i atp, *f®, a#t, *«i» afata* 
stint'll—4aa at? to cal cftaftfca 
CSqt&tt* 7931 751 a fa ft ? 


WR 

srjpr cSftctfFra ^ts 


*tlati*i>7 ai «r-tt7 a^tafpaa 47 at* 
cP7 *ta <47 ate* 7ataf^i statata aw 
^ a?tataa®faa ajaafa *ta aa 1 
n^ta a^cara ^ata 47 a$a ascta cIPi- 
C7ltaa ^>ta (7jtaa) ^tacaa aja^i 
fcitto pta pal &\ asa pacs— 
tffaata invert* cP7 'srsr 4tc« * 7 ** «ita 

*l7P3a aW C^f^ir^fCa aat«lH 75tfB 

attaa 1 *| a$a asm 7t* ^ apaiPsa 
^tsa^t wtastp aw ca$ asai 7cac7 1 
aiftstol « artntcaa aw ajaata ?-i 
psrta atlcaa a® 1 aaprwia <a| a$a 
aapra cfef«iC7ta 7Jta:9ia »it?tcaj ^ si 
cacia a:aj catntcafn pta 
«frcafa7l« wt*fttaa ataj 7?tat^1 wr«l 
casftaa atajca 1 5 T«lf^ c«if>n®$ ^a^a 
aftmcaa «tata alt ^7?fa >rcf ^ltn 7ta 


carta acai a^a ci>f^J7ta aja^ta 
^cataa 7caai ^taai 47 ^ ’Tpa aca 
c^fac7tca caaa 7atat^i afa, II 7 C'safa 
parta Ttatra af^a ?caa ^ carta acar« ^ 
aja^ta 7<*ttat^t a«il ata 1 

' 5 itcafa 7 ta siw ®fHtcaa c^ftwtw 
^?tfji 7 catntcam ?ata na 

q^caa c^f*iC7ta ^f^c^a ^37 7<i5tft« 
c^tf 7 «a «rh 7 7 ^ 5 tata >rcf Tcaa— 
ca^stca aa, a^a c&f«ic 7 fa aja^ta 
ataicat 1 «ca ®i®caa ^ 7 fotat {3 c^^i- 
c^tcaa ca aca ^tata stata, cal aafe 
fa«c^ Iwtrsa 7 a^ 5 ta cac 7 «itcafa 7 ta 
fa^artfaa It 7 taka 1 ^staaa ca aa **tn- 
fa 7 ta tiaaa faia ® •aa'fa aatatacaa ^ai 
faca ^tatca to dtcscs 1 l^rt® « 









*ttqfa*t9 *rc«a q$q cfrftreftqq *rfc?f3 
jtfrs v >»«*'» 5 rtr*rq ^ttfqq qtw i 

qrfrhstq *rc«r Wwft*nr ’iqjFSFiq 
<sfq *i *jt*r*ra qt<rrcq cqNftqtn 
qrct* >*««• *rtn cqtq^i -Sr *rc«ft *tcq- 
fq?tq w fcwtrw 5Mt^l s*iC5i i 
^tnfiwi « fa&tww wj q$q qqm 
«t* qi ¥Jtwnr qfqrcq ^ «wq cqt’ttrqtn 

’Stfas *t9Sf i 

WtPli *fW 3 Wrt ^ 9jq^1 

*tt? I ^ ^ft99 qtqjtq 

m wreq »rc«r qqrc T^rtrt^rt *iMq- 
-*rrt=r m qtre i 

*t* <j?ni qjq^tq <**139 qfqjrq *«n 
vim, «rt* <4*fifc5 ^tc*r &sqi ^ ^{3 
stq qjq^ an qir? i -Sr qjq^tq si/ 

>mr <w| apmr qrqi q?n ?itw i jj^iP*; ^ 

«ifq towtfr* festR* i 

*vs *prc* ^qfqt^l q*l1 9t9 *t -sfprq 

Wl 

*rayaFS ^»itq «it c&toftq? vst* q’Ti- 
qtq «rw *rcwii qt*rts foqq 

<4*13 ^ qqm «rw«r fofa «i sort* i 
4F5 *wtsr qt*ri wrtfe « 3 rt®r j rqaittqq 
qw qqraq witspivi- 

cqq wrrfe, ^tq^faq cartel *r€Wi *pr 
cwfa mv qantf® «w q$fq 


qt^fj 9ffcpg SRlftCT qfrq 

cfrtaftq* ^Bti cqfaqt* ifvqtft qi i 

4$ >rWrqrr ■rttoitftf « «Mti- 

qfWrtw *t* *rtf too* i q<$qtFr 
<£$ wfttwfc »rrf%5T ^tdfo 35 f*a <w 
st^qtl qfc’fq qtin^Sf »nprwi <®tq q*ftqfa 
qrftar faqjs* inn i ow *m <nq ’Ttqtcqx 
tifhr 'q ffftm^jppi qw cqt’fftqffi 9 tfa <8 
$tq i « ^ftqftqrfq qw ctJ^i- 

cq^tcqq cqfrtiqfr ^ «rtPf« fi*i i ^qtw 
<5(tq ^5tq q>rtcqi ot i 

qf^arq vssitq ^5tq qpfcq fqf«« 

cqc-fq qcqj cqfttwtt ^qqfq ’sFw qw i 
cq^tcq qffl c«r^c*fa ^qfq ^jq^fq qf^l 
c^nreTu fen* c^ fq^q vit qfq i 
qrfqq ^tq^q'Q^q ^%cq ^q^jf^qf c*rt*!- 
cqfn qfew 'sfqqi «itq?q^qq ^i qt?t*f 
«rfqFw cq^N-qf^i qfqt^ 
qf^l c<iq*r ^q vi qi i ^q^if^qf ^tcqq 
qfacq qt^l c^q: 4 ! ^qq^iq q^q 

^q q| i 

fqi^q ^qq*qjfq a 5 ^ ifqf, qmi- 
qttaiq «Pitq, fqf^r cwriq qwi qfqtfqq 
qrfisfqsrtq ♦ffqqt*! qf% >qq^ ^jfqqfa 
^qqqfaitq qqtfq^s *qfq W 
fqf^s wrq qwr cqtntcqM qjq^fq q«lqtq*f 
« 'smfq^ ^9 i 


*rra «icw «cafe'e-cSPiwM 

q^fatti ^faiq ^-src^q nf^fqfq f®cq^q ^?«q cqfsQ-c^Pic^fcnq Prqfq^ 
^pnrci cqf®«-c^Piwtn cq ifwi ^H’q »rtq qf4^fi «iwwq ®f^qq 

qmcf, «r^q?i qjfT «wrfiwfcfa (Ntqq Pr®fq ^Jt^qq*^ ?qi i 
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«it*f $ ' [ >iri vn nwi 


iti c*tfc atsafe ^ 

««to <*IPT nufa to a* C<tt* WW 5CT 

cqiqa #ta ijwtafe *tr® to 1 #1* fats* 
atnttaa ajTOfaa arc? to <ia*ta qts 
wqa 1 it4ti ntstffa qg-qffata 
faafaa <®ta ata caa ?z*u 1 

to* far nca <*ft -it* atsalila ata 
«itata aataa *tror caai cqq 1 f%i ^ata 
^oti atai toa *tw»fiw 1 

<4*1>ta *nr <a*fci *tfaTt Caa *CS qtoi <4aa 
«rcsi*i5 toafa gro ^stto 'gca \ca 
4cqi—ata at<t6 »iw acqt*a-- 1 

Wl 5 »l ajfa <flTOfaw5tq (fataa 
fscata maa toa cafs'8-cfctottna 
faata* fatca qc^q toe* Offals 
*acs cTOfaqa atf*N TOa «ttottota 
fa CTORq I 

srfsfB a$a ^>tefafa> ai *faa fa- 
toa—^ica tofata^ cto.fa atfaata^ 
«t¥—Wfatn faaa*i tore *nm ait* 
cto 1 to ffa«tp «wpnn *ai 
aaa*fa scare—stsaw *tos «ffa 

aaa TO ’Vt«F TO ca^ *rtCT fa—<$aa 
TO at<t# $ta TO*ta cftfqretqfBa qtstcaj 
fa nw fatfsfo* anpw *tarea, si 
TO C^t=T SFWtwl w S3 fa I 

•war fare 4aa astftw *rffatcaa fass 
to StSS altar «rfasatTO aja? I <fl| TOC'ft 
«• s*a as* TO ato qcscqa fas art®? 
qtoafc $1 TOfara, cfefqffaa <saa 
cafss qTOft TO st<tc6a «ts«i css, sss^ 
TOl astTO mai cTOfstota *rto 
tosrenr aTO^® to*fa tofaa cats 
tos 1 


ffa satsafc c* iff aft toi ffa, an as 1 
TO st<t£ jrltaTOta *tfc&a npwrtai *sa 
atca <a* to artca spsto *caai 
#ta an# *tcwi iirtcaa c*rc5t»i <faa 

1 

aia<> caf®« caataf^a anal sfatrsa 1 
afaattaa f?a«fac^ f^fa retain ^t«f 
?ac^a 1 

-srnfcata’t araf toa aara 

aNrsa, ^ta cift cfcq ^atq^ 5t^a 
aKtc^afaa, at:^$ ca l^^a^s a^tsai a?:a 
cac^ afca 1 atca aaa at<r^ fg^q 
fafataa cacar f¥firr^ arfsv f®far qf« 
a^caa, cafaa a^j| tfa to ffa ada Ra 1 

*s>*i atcaa aw asn aMW—If^acar 
’Tcaaat^fiT ^fawrt ata ton carfa q^j 
m cac^—ajtca^ta fatoto a^twtflf^w 
af% a°apfar ^t^^ca'a 
f®f5r qt<» aracqa 1 c^itf^fa®t:aa 
fofa If^ataj at?i a^a *wa 1 

fai s’a^a nca 'Ifa artcar atai ncr? 1 
ic&a fqg ?«ata qc'gqcar^ «w 
fa®ra 1 caa a^® atai aatna ^>3 h®tfa 
«Ftaf^c^ ajf^s ata^:^ ?a 1 f«fa casta 
^aacaa nfaa^ai a*at# artc^a c&fq- 
arfa^faca^si fat# < 4 ^tfacac^ cata- 
ata arcaa 1 

^caia aaa qc^q atscaa af^ta; ajtoca>‘ 
catai fawcna aja^l, cafsmcaa wv 
casta c^fqtoa <sw\ at^caFt'Qcas fen^aa— 
ai *ia?a >flaN faatcaa ^ra^ta , «rta'G 
afa 1 stca fa<a ^acs ntca—fataca ator 
^caa 1 

^ c*ta ^cq qisq ^aata aitc^a fa- 
faaifqca catqata *caa ^a^ q^twtqffa afar 



Bit 


TO*,] TOirs 


TOt^ TO TOStl Stfata ^lt=T I 45*ta 
fafa a$a fat* TO TOs *ataa, casta 
TOt* TO s**t^fa TO 4tafa *ta i 
fafa ajasta *tafatsa sfaafas c>f=fi- 
fastsfa casta fctsas * 4*18 cst*ts 
cafa'S-cfcfatstt 4a< c’llS fata TO *ca 
%a TO w cnre sfatsa i 

safata c*<a 4*J aitn* set tret 
^arre statsa ca, aiteaTO ssta TO 
sastac* fata ca fca^ifa* *15 

stats, ^51 TO *trea sre atai sea 
atfatats i 

fafa set ctos atd csafta fata 
astcsa TO sa aattfa i 45 at£}8a ata5 
4ta tos ajts i 

apta apta tret TO* ^ta* sa saTO 
fata 4 tsa—TO 4*18 sasrfa stsi, **• ¥$ 
ajftsa 4 *jB 'Sfas cafa*-c 5 fatTO l 4 $ 
§S*a‘flB ajasta *ta fsfa a*aj 4aa 
Stattt cat* aTOfafa* afaa faapt 
TOt# «tta* a$a ***^< mj «r*ts 
*atsa i 

*»« > 3fftt»i TO 45 ^an^< TOTOa 
sfafa fastta aitt^fa fatfaTOa TO* 
fatfaTOtaa TOtltafaa «wtt* 4a^ 
®rt§s ajts csatafcfaa fTOTOa to 
fa^g* *taa i 

sres TO TO stfata care sfatsa 4a< 
tfa5 ^tfatta *atsa ca, TO ^rata 
cfcfacsls a?t8 sa$ **ata sTOTOa *tw 

BRjfaata *15 st 1 *! fafa TO 4*15 a^ 

cfcfatsh faTOta arts «itf svats TOts} 
Stsa i cfcfatsfafo* esata *ai sta 
faa seal1 

sttsa atar fafa 45 cfcfatTO 


faaltia *t«r TOs *tsa i cslifa TO 
facta ^ssa caf®*-c5fatTO i >;>«i sttsa 
ataj a«. ^8 arttsa 4*15 sfa*ta c&fatstt 
faa'ttta to TOf ta, 4l5a *sa stsi 
V 5a i 415 fa<ta *are aja stats 
i ••,••• *tt&*i cfcfatTO faa'ttta TO 
TOf ***ta to fatfi TOtsvt *ai sa i 
*ta«l »irawi sfat^ia ^ts^tfa* ^natt asta 
tfta^taa *tw fafa caa 45 a^a c5fa- 
cstnlS aia^ta *at^5 tttaa i TOf5 
wv3<, fas atatataa *tts ^®ta sjfir a5t*il 
a^t*f i 

45 ^ 4* fatata y sea cw\ >&«*> 
sttsa «rc5faa attar, cafaa atfaai «tta 'sta 
"^fa*(B ast*tt*f fatt't *atsn I atstaa 
fafas TO*ta c5factfai5 *faa §wl5t* 
tia n<fs 'tspraa *ta eta, afa« TO 
a?l5 tNtafa a*i *ta cats aj< 

stai i 

atfaai 4a^ ^afa cat5 ®rt§*t 
ait* «iaTOts5faa yg fl*ta *tafacats 
4a- cs5 set ft*ta *ea fatats-st'ss 
*faa ^t^tsa TOtnt ^ssatia *tw 

*^ 5 i ^fiata stsfai fare ctcatss I 

st«s 4ata TOtara st* catail 
*eaa—sa'ir ^a®tfa* fat 4ta ^arre 
cTOts, TOttaa 45 *R3Statsi aai5a 
*^atra i sst*ttss arhtta 

4{B 4* as TOta i 

ststsa ^laa 4ta ajsTO tfa*5< I fafa 
^aa *tatsa ajtt*stca, fatwtta ^5*att| 
4ac atfaata i fas 4«fa fafa *ta c5fatsfa 
fata TO* can*t *t®r *aata to TO* cat} 
saa Fta ats5 ata sa i 




TO $ f?TO? 


[ *a TOlt 




wim towk 


TO$ 4? *H« «rflH Ca?a ?tW 

fi«ii ?wni ataf&ai TOi aacatn fata 
^«fltoa ?raa, $tatl 4?fci ajtata cat«r 
5W$ *a Ca, ? , ®?'®f*! a?tC?“f «!f«TOa 
4?fcl TO 4?TO TOT ata I «rff ??1 
« af?*i TOafa?ta TOtaata ^c«f 4^ 
*fs fjR ^ ^arc® ntai ata 
4a<, cata ata aa ca, 4$ sfi, cat 4? taca 
aawi w fai i TOta retoft? 4a<, 
atfc? TO®iw$ swwata TO »• a^a 
°il4 4$ arff* t"tC^4?fcl ta®tfa?fefe 
WTO ?taa i wata aTOawa faajts 
wllS fefafc '"itfaata ?taa i 4% w «nntft 
«• C?flB TO TO ^^tC^f-f'®f% 4 ? 
to gap ft*i i ^aetata 4^ 
aTOat-ra ata caa ‘nitfSwi’ ( aft? stata 
4* TO gwi 5jsf<sr tow ) i 4ft?i 
^filafa TOplfc *K«f ft»| aTO^# I 4$ 
*r^ tow titfoai f?$ eta n<te 
cto Ptca TOtcaa a^'ata a^ttatTOa 
*• ?taw i tout TOtraa a« 4§ 
atftaiTO <g<ytfo toTO^s <5ta> tatctfa 
fc*ra to mm ?t? cm ata caro sift? i 
ftfTOa TO^ittosa 'siTOaa 
fcnfaTOta *raK 'staf ai aa to atai 
4a to aatcaiTO 4ta’« TO*flNi i 
'ecamta awftwa ca, fcsa TOafa?i 
fcfcwtn caw a*ta 4? ?ta >rca atc«? 
4a<> Bait'S 4a c&ta sp^tfat's 
TOW aica >• to tea ate®* i 

$ tata 4 $ fatta TOwja 
?ta i ^{5a «rtfa?tat?a «i?tt J^ra to 
4aa fcawtfa? atata?a fa?? as «f?N 


?aata to 4)5 TO ^ to TO i f?3 tfoa 
areata nfifcwa faafa^tacaa 

4 ^ 5 . f«r. 'eat'Qtafa? acaa ca, 
a^a acaaita a*ca 4l 
'srtafa ?c^s tow i 'sea 'scacaatcaa 
^fg a^satca Ppggi ^t^tta 

<sf5*l *are m i ac^tafa ^cacaata a^i 
c^ta%®ia, ^ta ceca ^ca^ ^a ’tf^c ; ® 
a^tca’t'sf 5 ! aca ate 6 ? i to? *w aTO 
a^tcai'sf^ 4c? '«incaa ?t^ cac? aTO 4? 
^f?a «at^"r aca atw i 

arf^a 'Q ^a®tfa?aa a^'atca 
'ecacaafcaa ^fB a^a ?ca ^itata 
?acsja i spa? a^ca facta atai ttca 
ca ctft'saJftjaiB? *fftat*r ca'eai ga, 
ca^Pi 4^ t^{Ba aa^aw i 4l a?a 
*ffaat*f faca fosstfaawa a^ata cbW if^ 
'ei^ataf at^a^c^a ^rtlfa cbW tf^a atari 

fa<* ?ac« ttcaa i to toI. wh? ca? 
4a^ ^faafa ca^Pi? ca? Pascal 
4rtfta?t*! cac? acai ^aa towi 
ca?a arc? ac? TO f^Ps agtcwf»r« 
|a^caa ^nfa^tct aca^ TO tfaa^"a 
?cac?i TO 4 ?®r sfWta ystfqw ®t: 
TO. fa. to awa ca, ^ac?a n£as#f naf’Fi 
?aw caai ata ca, «itf??i« ?f?a 'qfcafa- 
TO acaj aca^ at^a to? 4a^ 4tatf* 
4-vs ca % ca, 4$ $f8 a^tcaa «rtfta?tca 
aa^a a*aa %—4?ai a*n ata i 

TO? a** ^ca ^a«nta TOTO*i 
^itfa a*ac^ ^aaita stPica ca ?»i 
at«ai caw, «i TO'Q fata?ai af?*i 
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>»«»< ] jpiFgn 

aatomfacw, facta *ca wtacw 
seta ft?tft <4 na'fata *rr«wi cnc? i 
$nta seta na ft? 4$ sa n?tcneia 
aw'nta «*a?tcaa jtc? at? ata m i *i?i- 
enl'sfqa nwftta «ta?ta fofa etfae- 
wfo?t'«rlsjw ntaftra caai ata cn, fnsa- 
caata fewwtcn ?wi «1w»i <w nwnta 
fasncaata Ffoftc* yrfaw i ft$ wta a 
vq Tffon <5teta n?tcwfaa $atcaa ft?«fa 
?afal ?t? *T?t®r| ??1 ata «, «tt? *« 
c^tfS a?a *$zi ^fafta waft ?faa 

cwa ?tC? «faftw ft? I 

•fe *rcw nw'ntcaa fnaprtna 
fantfi^tcn fa^w ft? 4«, awntcaa wta® 
n^fatncaa ?c? ff ft? i cn *rtaa fenfft 
nwaten ${§ ?Wsw fa®^ a?ac?, «i 
srtft^ta ^tCW ?w ?^hP ft? i 
^ few ftr^ nca fnca cm *ft« ^frm 
nftataa ?<!fe ^ ?cac? iW ^WPlWfl 
* WtaW ?*ffi*TCaa SWJ aftta =?fe ?tac? I 
c*fft8?ft&*M <*ft mfta ftt?r*ta ^ii- 
?WaW “caft?” atcn ^ftftw a*Caa I ^ 
wa wtaw ft? ?fa*t cwa can ?t?t?tft i 
aftacw at «ntfet$l8?tn <aaa« afsrftta 
»MW ?ftWWa ft? CW?C8 9 tt«al ata I <3t3'® 
fe^^tCST* «ltw «lfCT few ftca* nca 
ftcw <flfaata afaawtcn aw'ata ?tca ^aftw 
?a i oife wean nan wtaw wta $nta 
«rwtfnw aRtn^lwi stfata c?c? 
nfeateta affttfafr itcn nfan® ?a i 


asfcannjfa c?a <1 a?rotcn sea aft* r 
wrcnata ac?t?n—ca aft* fnaft *rtwat?i 
tefa aw, cafe -rftl wtcwfa? ?ftct 
ftc? ?tc^ i c^f fe*fft«t? 

sfqiffa m W afftntif feg ?« 
, e^, mftsc«fe ^fei *ftfe «rtw i wjM? 
wt«faftc5?Mjr5, *fft^ta ^ft^twjf? 

cv cflf® «jtc^, c?«ftfe iripw 
5}c? ^4' fenc^i^ irfc?« 

qwfa new feck? i wen 'ecncnnft'« 
ms nft^ ? c^fw«ftwfe ??twteftw 
?w*i*ii?wfn nsfni ?fa«i nc? fecsw -fcnc^n I 
fe^fen^ n*c? nw ncm cn nf® «itt?, wfc?fe 
nft^'? taf s n?i i flt^s ftnten n?l 
nln cn, nnn nnn ?ft, 

w«r wi c<cw fenena ftc^ «d> «®n^ fe^gt? 
4c»i nMN na *i ^rnfa cnen nta i 
C4a)f® fe'sicna ^cw ^nt'e 
4t ntfta fena sr? wta ?c? 

nc? fe^stn a3?n nca ac? ®a nft aft^"? 
c^r® i wtcn« atntaft? 

ai ntanMft^ nfaa®"c^a jpc? ?tn'lawtca 
fewfena w \oi '8rf?tea 

? c^fewa a*ca i c^tcwa 
?c?fe ^few-tsfa ^ ^tam cncar ^wartanta 
nac® nfc^i canfcn ^ a?a ?13 c^tw 
f faftw sn> ennten 4«ft *ffta1a 
aft a fanner fencaa ftc^ ck? c^a <aa^ 
n^ewa ^ ^ea i caaica $fe catw na- 
"?caa a^t? cacaf faf^a ?ca ata, caatea a?i- 
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Wt*f # fait* t Mf *<U 1 


WWfl ¥tf ftfar *t* 

no? i **n fafa* *vi«fa 
fnnr ffefc® <w cnfc s?fa’rr®fn* **ff?n* 

i 

*wtn* cn, 

*®j*s stcn* «an n?tctfa 
cqte vn ntwi to* n*rt«f cw 

it*f nfiro'n *w, cwfa *ffirit* ^ft#tcna 
n«rttf *®j* fa nfore 8[w« whii 
to nta^ i fatten* <4*15 ntn 
fa«nfor$ ^jtntsiS wfwtfto toc* i 
nrfVntsi nf>?rtn^cna fafar «t* <4* 

Ifar *«• 'stcns <4* m c<rc* **8 
n^ nfots to ntw i <4* *c*i n*twtt»flw 


wflln*t* nfe *ro cnt&fojS «rtw <4* 
<4*-*fctan i %• cro «• *rfo 
nfa*t* >jtnwwtPnft* <4*n csta®* 
tot, m <jf*ifa nf^itnwcn^ t*tn c*tn 
wtim nfro cwi fas *•• cto *••• 
nfan nfast* ns* wrffai w 
nptcmfro nfro cwi stow 
WTStCW SS'Sfa C^i *fcr «W ^fafaTO* 
wrffat* cm $m fist* **e« 
ntw =n i wt*rajars ^toeis nfa> *ii 
« itsTO* *i ; ® ntfwnsfa fan?! wtstcw 
4*n« cntts^* m wb <4c* ^ntn *ti 
rtw to ntw m na’TO* w* 

*wi ^c* *ncw ntn *t(5« ntw i 


*ffl *CT «H 


catena «r«i ntTOTO* w ?e* c?s i 
cetcnsi ** faam to ssfatstfa c*tn 
fa<***i nht, c^ten «m »ac*i to* nw 
ch 'TOtn nt'Qui nrti citew *®ifan?i 
cm $:* nto^ sTt^tnj to, w w ntstn 
esters s* to TOfa na to gntfa 
'nteni fas nPw *trffa'fafa«>n* « 
n^iRs niWt cncnx^^r 
cn, C5txn^ wn w tot 

c^tn^r nen* wri «r®f^ fwr» 
ntwi ^twt cBttns afJic^r vwctpht 
^ ffwpptcnp ^nataf^ir ^cn 


tow* « fiitn 'ntc^. m i 

n^i m arm cnc*, «w cwi ^i- 
c^:n^ 5tn ’fw 5i, arep^ «tisr* 

f^?r« ^rsfsrt^ nc«r CTfror 'nttni ^ 
f^^'sfn n'nc^ n*^ ^j ^^^'9 «ft^i 
ntn f^r i 

eit^a WJ qftrt 

>if«jftora ?cca ’Wras ntm i 

«rt^ n«ii w cn, ff?c^5 ntc<r, ftf 
«i nf^j *ji i f^, ^ ^?'htc«F« 

n^j vn ntn =n, ^*i ^flw tt?c^ 
nf« =n i “ftfNtap* 3*$nw nfts^ R 3 !^ 



*rtw i *itfV=T <4*15 JTttfir* 

nra cBtwr **1 *?**(£# ujapjg «?** *ftd 
*n «t&nttta <4 *sr 
fafavr* «ot9 Rnfs fan? 

W9ifa *mi #t* *n\ ^rtufasfa 

W’fotcw <4^ ‘«t9tt9W9 <4$ 

vefiJUSj 3f"»tc^ ^vS^fa \5*T 

$99t&CT >ffafal *C9C* I 

'£f*'3 < ?t’J ! 'ansf farfa9I>| fa ? '8?tfa*ftfa* 
<4iM *£*11 ^sfitfa? fsrzjfitf 4?* *fal 
tft9t*9 *r^fen i c®tW9 anwr 5tm*?r«i 
C* I, <4^ ^9«I d'gfq 

"f#9l, c«ftf5=r «<« C9t’f-«rfam* < 4 *- 

Wfa 'BftCf I fafa* 9jfa<l? CTO «JSfa 
fc^ffafa fafa* l $t« fa>rtC9 9*ii 9fa c9, 
^tetfa* 'SIS)’ '8?f9 C«fft®F *li>9fa *Rt9 
c&tc9<? m 91 c* t*t9 *rcc*9 C5ft«f9 arwii 

fe*rt?fa fafa* 'BfNta 

^fafa *t*t9 C5tC«f9 W»T ^*£99 C5tc«f^ 

TO9 C5Z1 fa* I 


■is 

cmfte ci fa? cst:?? 
fat? ?tw, c*fa fa? m fa 9*?<stt? fofa 
*?—c? *p*i*fa *?$* 4s<fj <nm wfai 
?t? fa i fa$ < 4 «fa c? ?c«t& nfirctti fofa 
??, sstos jr 5 ?* c?$ «?<®jfa* c*t? 

BfatC?^ ?C»I awfil C?t*9 *fW fa*t«m 
*ft£9l <4$ fa:?* 4tfa5fo91 vs «w 
§nfat9t9 ; to *w-atftre »rf^5 «f*i 
ffal C*f£9 ?t? <49‘ fa 5 ?* TO9 TO 

C^fal? I 3t9l *t?*11 91 
tf5tt«R, $f£?9 C5tm «f»l >T^I *T$jf 
VW 9C$9 5?9 I C5tC?9 TO9 9t?t9fa* 
^fafa^fa faflM*l TO C9ffi fa*f9 *91 
s?$9 f%=5l, fafaVT*^*! <49? *[9faM 
TO C?TO? I 

TO ^Sf ^*»t£# ^9991 <49^* «ft9fa¥ 
T?^9 9£9re ^499 9t9?9 C^ia? 9J9^t9 »4«H* 

J?589 ^9 fa I fafawr99 

fa- 4 t 9 Cl, ^st 9 l «?sT-faC 8 ( 9 t e (9 

4t9IC9 t5 C9t«f fa<9 ^9JT5 

m W* I 



CTfwt sfe-r wW-faMt w\ n^Kwi *wfo *m faft cfftwi 

<UWf^ fel* «(Jt*f«l^ *t3> «11 c*r*& *ww ^f% ^ i 

(*&*«) <nf®^ijt^ fsi^j *t#to nswtf- Ifl’fn w «tc»fl *tfN w »*« 

wr toto i ^uft^sw >rft«ii •totf-foitCT >»>s jftw ft^ti 

wcsr $t* 5ft*r I *r*tol c^*f I &3* *f?M* faft *profw 



«nt*i»|fo i 

>b;>* JTtC^il *t c*TC^« 9It®l?fC^ ^ i >*>® ^rtw feft fe^ffat* 
*ut 9 f*[N *ro«w i *t*H «w >;»8 jftt®! jtffevn *it® 



wntfr, >»*• ] 

TO* I f^f% CW. W- &*** *tE*3 CTO? ft? CTO ftft C*TO* 

3t*tTOtt&i *tar **1* c^V^sl^fj •it's 5 tc* 'TO® to*i 

TOfro* i ft® «t** ft*3*i TO® TO* ftft *t?q'St*w &««%* <*?|5 TO* 

f*t» TO! TO? fcftTOt* C**tTO ®CiTC *lt* *rfsr I TO TOfcRtCff <4fft? 

cTOftt* ?to w i to f^fsr IfafMttM TO**^* **i ** I <4 TO®* fftft 

to TOftt** i *to >&*i to* *^* ftTOTOi* 'tTO 

TO* ®*TO* ftft c?f*r® fro ft >n*-ft ftift fro TOlft® to*i 

TO*r* <fl*< >«• TO* TOrsft* TOTOTO* ft ft *wrt* c*t*ftli>* *** ftftfra ** >mi 

**ttf-fTOt* ftTO** «nrfo* to*i to c*t*ftfi> TO? ftfcc®* 4*' 
** 4R1 TOR I 5"*®* TO* ftft ®t*t* wjt* **? «r*t* to* i 



**<, ffej i 


ft ftft *r*c® k* to**i >**8 *t* ^rttei TO* TOpwwfe ?®?®f* to 
nft ftft crotc* c*^stTO** to f*j* ftwi *ttw TOijmIBff **i ?* j»c*tftrnt* i 

ftw* i ws to** cto ftft *«* ft®ft to >• *ft* i TOn* §Ttcfct- 
filftwfTO CTOTTt* TO* I *t* faff*, «wt* **, C?t**Vftfa*ft® ®* 

n*® ftft **K-ft®t* ftTO*t* stfc&r* «w ®jtn»£* ®* i l?c*tftrct* TOfrttfr- 

wftm ** ®*?® toSphi >**s TO**w 

t 



SM 


wtn * 1 >vi ft, n 

i circs f«s?l5 mzi 4fata fafe* 4ts fa* * stfao® 40rs 
D, E < 4 S<. F *S m ft* *TC* I F **t¥ StSSW or«ti Ft* I 

^fats *-«tt*r *«i frcti; ffi—F i cs^ta-ss*, «rft«ifa-<®sBr *rc*w 

F* wi «•* *rtrcr *tfa* fawtft asi rcr«rw ^frcrft-ssrcrs esc? cssts- 
*• t w #i aattffs? ^ft^sts «s«r wtrs car's ntra c’rfi i c«fa*-a* 
fafaafa® ^r^itsT carcfarci* E r?rss i croft-ww stsfar* afarc cn i ca 
$ttfra atafoprtra <na -rt*r or'ssi arsfan s®a«r«fa fe*rcaa far* ats, ca^fa *rtiwrc*i 
c*t*aVfafeafa$ wr (**< fvar ) i atai cars ate car* *rtra w car* 

D, E F ssatfa far* wfrnwpn sffafffa arc «ft*t* §ars sra at* 
arcr* i ^ car* *fa*i, ^ftcaarat ^istrc^ <«farc care atr* i ats *r*i ^fasls' 



W fa® I 

\ 

*far 'Bits aostsfai ^atra ?fa?ts far* i <a* #tr*s ca^sta claras asa *raa srtrs 
StjWl SfW *SStS w SSfal fences «Sffa*-*r3l WTB ntssi at* I 4t 

saarft* at*?}* n*rtc<sr naatl* awf toI ataai arc *ra ^rca 4 * 4 trcfs*i. 
’•itra i $t*aFca a*atl®fa «rt*r* nfsa* fa. fa. fa. $^jtfa casts cfcaraa 4 $t* 
a* i aataaa'ara* ^*«fa fa* aftl |*ri sacs nfa i Brtaaa'oa arcn 4*13 faafa 
<ac* 4fI foe^t* ate* ai | fafa* ste* otfafat* «rfs*a?** as (wk fw)i 





« 9*9 CTOfa-STOfil fcttfj 8 • • fjfrtm 
*t*t*tfa C9«ft D 39 c9t* 4fa?ft$ 
fat* «ltt 4 I E 397 ' 8 »«- 8 »» fa^fa 
frtfjl C 9 S 5 t 7 -^ 74 Sftt* *Ct 7 F 3?7 »..- 
«•• fifcfa C3^t9-<39«r«filC* iffa- 

’TOM >• • fa&tC77 *9 fr^J7 C9'5t9- 
$74 4fa*ft$ 91 99faC3T 5^9 9tf | 
^ C9$t7-®7t*7 9t?ft9J§ *Tf999«tq7 

fafe* <sfC99 §®®i nfwtn 9S7 ?nit* i 

^*t 7 l C 9 tfa 9 tft 9 99 C* 

¥99t9 mw jyftsj «uH»^sf snron 

5 tq 9 fa I ifWTtqi 9 * 91*9 fafa ewt 
*m )»o> 9tcq i >90* jytcq f^fSr c*fa^ 
fa9fa$fqt97 4*fa-fa5if9 faigftjfa 4<rft99 
^ fa^5* ?9 I faifa fa^* «ft9® f£q 
faft f^®fa «ftm-^wri fa'stt’ts 
*R* fa^ w i 44t99 vtrf m 4t*w« 
fefa nr 99 «n sfftn 9 fa $n »rcwfa ** 
•roMRt#'flffrapr-'eTffe w $u 

C9®t9 931 fofa *7C« 9*9 *9 I ^*7 999 
4faf9J97 fa9t9 *1<ll*9«l C9£* 

^9JfaSC* 7*1 *7t$ C9®t9 99 9E9! 95t9®1 
*nf§9 I 

cqfa*** C99i farq 4f999«tq «t» fa 

4fafap9l 9[9—®1 991 4$J91 $17 4179117 I 
C9®t9-®9f C9 91*1 C9C9 fac7 
^^9 473 C9fa*9f C4t* C9 3*57 <faf^j7 

C93t7-*7* fasfa 99, *t« ®t: c«r. ^4 Clr 9 

93t9fC1 fafa ^f[9t^9 *7C® C4C7%99I 


^fa ^77117 9»nfarq9 §47 fa#7 *W 499 
<*>*§ 4*fa §srfa5 *m*, 9t9 9*tq *t79- 
9«9 Wf *fa7J7f% *7C5 4t71 9fa I 

'STfafa *ttf 9*5t7 WC9 *94: ®t9 
•rc9t9f®99i >:>8>qtcq c*. ft. ft. 747 
>98«» 9tcq fa. fa $ §4tft nfa I >98t 

5 ltcq9 9tC9 *ff99f c ffa* 3fC99*f1 99T9 
fafa C9®t9-®f9*l CT9 I fafa ^9i¥f«^9 9fj|- 
5f®t9 ^93fffaf *f9t9 ll f9t'®1 9fafa9 q'lf’gi 
9C9fat®H I |C9i9 999 C9*f 4<R 9ftfa9 
fa9faraf9 WC3T fafa ^fC9!f fa| 9rf^ 
^C9faC99 I ^qjfC'Q 499 9f99t‘ffa9 r C9t91 
<T®fa ^91 9S9 9C9faq ^f9^ 4^:49919 I 

>2»8V 9fc?j fafa 99t<fa9ff9 C9tC99 
49 ?f 9 9 t® ^C 99 I >S»«u 9 fC»| fa fa ^fg-f 
^9*tfa9f §999 9^f9 9®f9fa9 9C? fa^tfa^ 
99 I «tfT«l C9®r9 fa999f fafaff 4fafefC9 
fafa 9^tnfa9 ^C9C^9 I <«lfa$ffa¥ C9«T9 
9 ^f 9 9 'ohfa« fafa 9 C 9 faC 99 I ^ 9 It 99 f 3 '« 
^t9 9fall ?9f9 faq I >S«te 9tC9 fa fa. 
fa cm 9t|v 5 9^-®f9fql 49t9 ^C991 
at9C’H falfa’sfqm C9?qfa9 9f®t9tqt9 
499 9^!®1 C99 fafa >^5»> 9fcq | C99 

9959 fafa 4f®999l fa9fa^fqC99 §9t5t^9 
4? HHJB ^9facq9 I 

fafa C 9 ®tC 9 « C*F. q^ 9 C 99 «^ 9 ^ 

C4f9 9’9C99 4ffa499 ^99 I $|9 

# ^9n *9t9 |t 9§9f9 I 



fata-*Rat? 


wterc* a^ta 

atscaa aatotn atata $tafa fewtn 
fa ft* a*t$ta cnaata a® i cat n3 ca 
cafata <atatfi a?r*tcn atari, cantca 
at*1 « fart* Ftfa caata cafan c»f 
<aaa «tta «ita« tow ^tirrft fa ca 
nfa a 5 ® V8 <sft^a aartta atafa ^frtw 
<U?tTO ftt? ataT* *nai mm i 

awt? c*ta =11 c*ta aata* «rfa 
*ifa aac* fa* fataftaa aw a**tn 
cat 4 fw «rtan i cptoI «rttafata 
«ri^la faata fasrta « a?t*tn aw wi 
awt? «tfa 'afa a'nc# aaita caata 
t»fwra« l 

to •ffSra’l *tfa asr art? tft^a 
afaa a*ta «taai>: jf*^< wfa asi- 
Ftfa asa)fa?*ra ifatnafcaa at?tcait 
*ai ?ca i atcafa*ta a?t*tn faata 
ntrea afw 4 ca, atnfan a?taa aw 
fatfa anjfaitw cats 4 faaal5 
WH(< ft* afat* afacai atiafat* 
atsta faata faata a a?tastn aw faaalB 
ntttntFai to caaata at£hr fata 
ajfattvsal? a?t*tn fata *fat* astata 
TOa i w a?a 4 a$Wa asatft 
*fa* ca afatana ?a, *tw nfc fefiifa 
afarota faaa atna TOa i > afatanca 
astnfa TOfaa fata fafataiw 
®t: catfaa fnctafga i 

>4 nat* ««* fattfc >a&* atn cat* 
>**>* ntw aw wawfant afata 


afa ^aata aw <w attna 
awt a*n art? aasawi aa? fafafe *aata 
my ani ?t*t? i 

> m* «rt«fta afa a"nc* m mi* 
ca, aw? a**it* a®$t atai cat? 
<®tts aca ?a, caatca sftta* afa atftt 
a$a i > ate? attaa atfafn atnai cat4 
mi* i 

srrfla «ta^hi fa*ta\aa vtpi a«rw 
<jfaffa aw ca «rtffa *aa^ nfacann^ 
nt^nacacf, % aai n:?fa i $tnra nfa'stata 
a^pic^ m jgflf ma* c®h i »aa 
^atcntaf cafaca 4i*rcii ^fna’t 
cm4 <5t#a ^ mi* i 

ca aafn <atc^a faa^caa ^fa^tn *fWa 
a^5^, ^tcaa aa^a atajt «rt*fta «rffa ata^i 
a$a i 4 ^5;atca -srtfta c^cf at^ata 
ws nfatan awe? v\i* fo ai, cn 
firaaas: ^ai HW ^ai ?ca ^ ^<stc?a 
c4« ai fafarN w atatafa ai 
ca^fa^itn nfatan a’nc# ^ai a^? ^ai 
m i ^ n^a ^®ai faaca n^tcai- 
Fata aca ^ are? artft vfc* f* ai, 
casta aaca fa fai ^a^ f% aacaa «ttn*t 
caatca acacf—^Jtfa faaaa wtat atta i 
afa c^ta «rt?t at« ntw ^atfn <a^ fe^ta 
cat «5tc?a atatafa^ aiiaa faa^caa fena 
wtumr* ^aca i 

ftfa art? aatartaf^’F aftr« «rta?t«ata 
ataj fapaKffcfaata fafa nfacan 
# ?tat? i ainaata ca a^taa afta- 



8 V« 


) fwto-TOtw 


fTO TOIt*, <?T ?*»l gtt ®1 C*fa 

nfrow cto <rfat® *rtr^ i *rt*rtfi fat? 
faaffa? ®grte?grftiRi to ^ 

TOf® ?TO a nfaegn *T*tc# g$? to* 
fag TOi gftg i 

g*?TO «ttgfa «tfro? ?ro *rt«n 
gf* ’ll gf*, 4$ cefct? to <*fa fggrc gg 
flrta frg? *rt«n gttg; cggg—cTOt? 
fltfhr ?TO cto cgtgri gttg. <jfa€fa 
<wgt® inr, cggtc? «ft^ g^gt? i TO 
gfa c^ifar <rtfhr TOre? *rro cTOt? ntwn 
sit^ ^t?, ®cg ?^® ®gj <jfa?fa tow $ 
dTCg? 'fglTOft* « ^«TO fo®tfg* $f®" 
giro nttcTOTO TOfgJ gro i 

gwg ?"?£* ^ ®gjfa?gi'rg} §c®ito 
TO «<t awtrw to?! tfe*? gtgj gttw? 
TOT ?tg3TO TOg, '$tC'35 3fgfa 

TO* toic^* TOTOnt® gc® ntn 
TOC®? ^gfa •ttai foil* Cftft c *tft 
^gC??^! TO TOfa® TO TOTtgl 41 

«r«f—«r®fa® ®t?®fom cw <g*f& dreg? 
TOt$ ??» ^fagfa g®$ TOg^fi® gg 
<sreg? TOc? faitft ftcro i ®t?t®g 
«rt^N gg'-ttrar TOi;t Agfa? gtai « *w 

dftg afrito TOm TO?* fceeig -arte* i 
qt*«* ijfa* ’’ftew? stfarefar 

TOgfa ggcai 4*fa? •ffagfas certfog? 
«T?t? $*>? gCT tt?TO I <flg? fa, aflt^fa 
glt®1 gfagCTO? *$1 fa* CHI* *ftw 
TOrore gtfro gttg i TOcifa 4m $* 
fa? Toe® ntw, to gfro? TO®tfa*m 
»ntgtc?? TO geg «fw^ i 
*rwrcg? «rf® ** frotemg gtw 


®ts> *i«c* ?t® chc* *fa facrorrN 
fcfa®? c«rtj5? gftitwi «rntw?i ggtffa 
fcfos? c«rtlMgii ?to 1? cro «rwn 
TOgfa «rp nftgfa §fo®i c«rtl5? cro 
ntc? i 

TOgfa c«<fcg eg nfifati c«rtlB? *it«ii gfa, 
vu srr? w?i i» «tn gtgcg? TOtn? 
Sncgfnt fa«?i tr^g^c® rrtafas «r ?«? i 
^cg? gc«fj eg c«ftl5g *it'8ii grg, <5fifa 
*nrtgtw? cditfBcg'Q «mg i 
cgtgri gfw, «wff c«rtl5cgg pptt 
cdftfScg? w* cgi^ i 
«itcgfagtg fac?pi , fai fa?fa?it?cgg ^g- 
ggtggfag ?cggg ®i: f® «ir?. fln^??fgtw* 
TOgJlT ^ fa? I eg 41 gjggt? ?"?I^ 
negggi gfcgt«g i ®ts fan,?. g?cg?, »w 
?tc? jjwftl? f?c«i c^tfS ?gfg^g 
isg.nfr? g’c?cg? i ■*fl«Pic'® v ## c?t(5 
•rt^a cdrrfSg fa? i to >,*•• c^tf 5 *rt^« 
c«rrl6?, «r<t^ cgfac«rffBcg? f®ggi i» wr«r 
gtSCg? dfgCgg I’fCgf^ fg«gi gtwgr 
TOsfre <pggtg vs i 

^itcgfag'tg cgfa ?gt^cg? i^fsi 
to gi ^-®tc?? cg^ faaf cfltfa? f?t- 
^fag 5 gg ?ii ?gfgt? ^*rtrot?t ?g>? 

chvhi *H) facg&iii g?c? <?? nfagfa to a 

'airgg gg geg tt®tg i 
®t: fanj?? gc®, ggtgtcg eg c«rrl5? ?cro, 
?cgr? fae® to gf^eg? yfa? nft- 
g®'g ??e® w i ?Ttgtpn c«ttf5g grgfag®: 
TOrtTO dr?g *i\ gw ?i f gfaa c?tegf 
wicg^yirfac? ggnfagfg gftag c«rtf6? 
?gdrg *n Hie* i ggfgftgg g® g^i 'e S«s fi 
TOgTO g’TO TOTO TO gfacg? TOitw 
«T5J1?'8 gifs ?n®TO TO I TOt?g®:?fafa® 



wtisfroti 


t >1* *1, wj nw 


ivw 

iNtll* !tf*f !tlt* l*llfc *tl* 
iti*1d. !titc** nrfi !tf* ill! 

*1«ita 5t* 111 

fa* it* i if *!t* cm citi ntnui 
*f* i*f*to* nrtftinf 11 * citu it*, 
itm it* citi i*rai itn n i csfcft 
*tf*tc* ntnfiit* 5 »kii If!mjt4!! 

fft fclf* 1*1 1C*CI, *t* *l*J 111*1 >• 

cw « itn nti'h-drtfti itci, w 
4* «*i^ ntc** cit* nf**^f i* fit i 

i*t*tf-c!tfti!* in sf* ftpti* 4*^ 
*t*-« citn n* itit*« ntr** f*i-cm 
*t<ci* *« it* citnts nSlit*! iti*u 
in mn i 

ftifi iti* towi if** in *t?*« 
It* 1tf*1tf*tl 111# 41 
iii> c*n faci iti* i i*iii *i 4 $ n& 
$fi*c*j$ cm f*cscn it* !iti 
itn* iitc** *C*J$ ** *t?c** 

Itftltftl IPfl iWfl! 4tlfl* Steal'S i 
fqnt^ll* 1\C! 4$ 41 f**!& 1!!|- 
f*n* 4*^ imfiifiii 'itfiffii 'firKi'f 
i#iSt* *t*jc* !tfti^f*i**i 4| 5Ttww* 
iiiti i*t* in «m* mini 4^ 

i*ft£t* iu mi itfiimtn « ^rtn- 
itfifl feVTtn^Ht* f*ci i 
«rtifii i*nc** *i i it* ftigi* 

1*Wtl** $1*$ *t!C** 'iff* fir®* 11 * 
4*\ 4^ «rtifii *m iwi it* «rtf fei 
if*c*ii nf*c*i*ici c*t*rt* cit* f*ci* 
wtrtt* ntintn, itw. US, ii « 

!t*ltl*1 $utf*i 4^ ic** 


unite** «rc* it* «npfi !t*i **it* i 

4* 'll ft! toitftiii i 

fcltflt&C** 1*C5l* wrp faff* 

mi ifo* cBitii irtimt ’iftfa cm 
iff* !ti*i ic* i 4$ iff** 4iM *j*i i 
i* hi* fiat nK^ift* m i ntmtn ta* 
fiat n*tctf (c«rtftf, ciipiti <t*fi) iff* 
iwri ic* *tn i ntci* ** i«*i *1 
i*?t* itn ft 5 ®* n* ^ if*** ftn* i 

1C* iff** 4lM It! l^ltl-flltll* 
lt*T 4*^ C$15 1tl*t* Ilf *J*!t* ic* i 

flf <11! 4 t *r«fll iff* Cl* ic* It* I 
iti!^ itw WFl*t i*ci m ciV«* 
mw «if*i nf*itc«i inici* citi 
ftwi 111 §5t*f 1*11 it* i 

^faii aii 

« 

it*ci ftiti\^ ffin c*-fci* (itlit* 
ur*f*i) ftmn «tuf*i c*c^ cm i 
'>**'> itCI* ^Ift* itw n >«• 
iiM c*^t ic*ci i c**c** ^ife, efrfafa* 
itfi *1 fttif it#! 1 41 *11 wtc*t« !*t* 
mi *r*it* 1*1 if* ini *1 1 fif 4i* 
itm iti nt*t«i !tm*i *j*it* i*ci i 
«rfi*it* «rc*t*rt!i 4^ ft* mi **cn* 
itni ^if* i*ii i ut*tn>, njt*T!^ c^n, 
f*** i tifwft^ c^n ?if** itii 4i* 
itnf *j*it* 1*1 ici i 

ffin itm 1* 1-*H!* I 4lft ci^citi 

*rt^*, 'lift cupnt^ itf 11 iti, nt^n, 
fit* <rtffn c«tft* cm ^f* i* cu¬ 
nt* itni i cm itit* itn? 4^ carft* i 
if cant* itm ff-cimtl^fi 

itm^if*i*f*ar nfii*t* cm; cm— 
nfinitw cm itftif, nf*^t* cm c^f*fi* 



*lftf, >»«* ] f^ro-rotf 


4$ f® i *i«n i\ c®i cir* fcitfi® 
atTOf** *i c*rri?tt*fi*Jtei mttf cic* 
tefi n i 

5$<f *tfl*STO <4 WR ?far *t*f? 
fc«TOe*i ntn* *$?5t dr** ®ii m i it$i 
m*t«t iti W, ci-ti « 

S'tfCl^ TO ®tl Rtlfal I *HF?1 5tff- 
TO f»iTO ^fiftc® *t*f? fcsfa #tsi §*r- 
*n *i <w pfc *ew to* fa *zi sfar 
?®1 fcTOen c &1 sifai fifar cm i cw- 
cis ft** *fa *tro ^$tft® msm® 
3 ®fatTOi ft** «ifft$® *i ft to* ft* 
TO i lift 4 ? taift* *fc*i *efr— TO* 
4*f3 *$* TOtift* «rfan RtftTO in i 

41 to *rPRtfflRH^ ® *rft**t®*pp , r* i 
<4 c*t*$ ftsr *faten i*ro n i *fa* 
fafa nfafac* *rtft$* v 4i\ ««• *rt*i 
TO 1 ? 41 font** ftTO i • mti ft* i 
mi®f TO im font** TOs*l cic* TO i 
c*t* fa**t® sTO TOrft* 4m *tit*ftt 
*tft*i *ic® TOi f=r i 

4$ ii fiat *t$TO fonfa** TO ft%® 

***tlltl1 41\ <*fas ® W *TO 
*I*t* V I 

n® v mi i*ni iw •fftifa TO 
& ii *fa *tm*ni *tft*i « font** 
®®ti*\i *tci nr? cm i »jw mi 
41C11 Cl ft font**** iftTO fa >i" 
C*tfi> ftfctl I fonfa* ltf*l jjwft « 
wtnt* nro cm 4fm ®tci i ywili 
cift ftnutn 5 * fonfa** 4i\ wtnt* 
u n®Kn font** m i 

ii *fa itnz?i m «rf®eirft®t* 
to *it-fn* utn* ncn*n-?TO® it® 
fteie* t ^®ti *t*fa* nn *e* c®twt* 


4 n ^tc® ^itiBftlB m\i c«Bi i 
ct\® *n *rti® *n c#i5 s ®rt, ®t« «»f® 
w nm i 4m ®tn^? cbBi 
wn, fet® *ivw <i®{ nr? i 

3?®t nt'e^i c^rti 
4 i\ jrgjf *jr mu ii*\? mn i 

4m ®tnc^i m ^i* *iWi to 

«tr?« fa® v i\ i 
TOt! ^ <T1TO ®Ul^ftTO 

’SjS Bt'rwi 

*rfafafa=r f in 'fl 5 ? iji ®?fc*ni ®®i® 

« jiw^® *i?K i\fii ^witcjl 
inn i 3itRt®^F® cro 4% n^rKlB 
*ii itw i 

fat* ® WfttC®! CTTR, Cltfe Cltlt 
Cl\*tl C*R, nlfcl if? 41K 
c*wt urrtf® *^wi TO TOfa R*fW 
faf=i?r ^®fa *tc®f 4% ui^f® li • 
ia 9 Ttf® ^®fa 1\19 «w TOltl 
H9i fan, *rafa *w cm ic® * ntitcu 
ct «r^f® c*t^ citfe f*fa® tafi ii i 4$ 
tnre«n ®itc*i atf%* ®t®ti TO *1 
TOcw in 5»i*i mi up *fiKlBa 
41 (5 nfern ic*iii ^f5c* *tntt *« 

TO i ®tTOi *iTOfii in ®t4l fai 

uq{5 %jr? c?®11 1C 9 ! I 'At' 5 i*^ TO, 

19 1 TO 41 \ 411 ttfs fin *fa TO i 
4$ RTt^fifati nfafafac=r* *nft<lB m 
1K1 *11 TO I "49 Cl 11 nt«f Itll- 

i*f®: 4 % wen *tc* TO ^5 li, ®tcn ic* 
««i*i mn 4$ *^i &srfi* nTOfe «roi 
^iiti ®ci* ci* i*i® I «5*{B ^t* ficil 
utTOfe *rfati cTOi TOi i >• TOww 
«q*iB |"itc®i itn n TO fai i®itf> 
lt*tdi TO, 1 $i ci$ item s TOww 4 i- 



8 Hr «rr* 

^rrfsr witqftfsnift qfqfafaH sftfc* hh- 
•fftftf sft*m TOtnj ft* cql qftnti 

3t*tCHi f tw i ^fttq^ o f«n ftcw, <4 hp 
qfttffe *sftft nwfw i 

fftft wjt^ffifH3tf ■strora TOTO 4*- 
•ftPr qfqffftiH sfas fww Hp nsftfe 
teft 33 i «tto w| wttf sft fwfq qtftror 
nom qtfftfj «« ftqn st*r c*r*3i 
33 i to ffB wjfaftftftH strom Hfarfftn 
qfqfafqn to ftt 43< wrtqpftsft strom 
fc*T3 TOwtw ftfro to i wjftpftsft 
stw ptft ct"T fwpwtc* cwtwi cto ft3 i 
«t3*m wfoft^ ffavs qfqftfqn ft to chh 
TOOT fiTO stq oroii 331 to ^ 

*r*-ntftcf3 «il—^mar wttsft; hhi- 
c^t^.—•», *jft>?fttntH cqn, *fq*h8i-» ; 
<y:-81r ; ^qj—4^t^1 ft 3 Wftl I 

Ijwtftc* cqq* *t3* 3 *h qs-qwt, 
ft*. *ft-qTO3 hi^ctoh ft fan yfeufa* 

fill 3<H1 TO Iff I C*tH Cf ft CTO 
f*g ftfj «if{ 5 qftp® 3cq« flfftl 
ffttn qft*, fqr-tqvs: cfft cfft cto- 
croc?? to c*i^ 3 cq 3 q*t 3 *?ch i to 
wftqqtcqf qftfc® q«, qtft, ft*. *ft-qTO 

TOC^ 4-TOc# fjfeqs wfssrefa ft33«| 
qj?*«rtfHt* wft*$3 wt*lfhr *3cwi i 

wft-ftwtw?i «m—’ whhhnhu; ^*rsft 

<S3H— MM, TOW 5ft HtC#, *fq*fa1 >* ; 

*■§?:->•►; pj-*ftt*i q*H q*qi i 

TO wtft3 cfftcff to ftwftqs ftq* 
fan* cqq* fawsw i to* fan cfc*l 

faft ftwtftq ftftm ftTO c*ftc?3 to 


« from [ >vq tf, vf TOT! 

sftslN c*q to ftrtf ft* *ttw 3 ftn- 

cwt’Tt v i 

c*ft*q wtiti wfttfj hi fro ftp to 
irtPN ^c<? *n hjh $hh 4* nwp *mt< 

(ill «f*fw taft *31 TO1. HI Cf C*tH f*| 
ft<fal3 *tCW fjfftf *31 5TO I HJHftft* 
cror w| qfttffifa to sfsqn pti <fl*{5 *131 
■«l Cf, |)5 Wjftftftftf 5t*rC33 fftfttcf qft- 
fqfqq qt*tf ^3 «*h 33 ps wf 
qftp Wifi TO Hi I TO ‘Hfttf Cf *th fwftn 
33 , W1 «*CH C3HH ft*l*1 05Hft 

HWH,'® I 

*t^r qq w wftft c^wtf ntcn ^’wh 

ftmtft <fl| Hp qqftfB ^«t3H *C3CfH I 4 31 
p chI lfc^3 cnq c^fqc*tn cqqftlit- 
CW3 TO p WtTO I 

qflR 

fqcf WtHCfH I WteqtST ftwft 

w c*V^3cqt^q* ftfwf ftfa faqfc 

cftl ^ 3 * qficHfq^ 3 C 3 Cf 1 ctochhhi 

flftft ft? WCH* f*g WtHC* nt3R 
<i)3\ <p| WtHW qft *3C3 I 

qca faffcai ftwrft—^ftfHtHWWfft 3tl 1 
3l#ft*<t3“«, q*3t3ft cqn; *fq*t«l— 
t>; ^:->0 ; ^qj —\'f q 3 Hl I 

qjmtfro cq«r* *tftq*fCH3 hhi 

fror Cfft Cfft CTOCHC3C33 ftwtCHf 
ftf*3 ft33 ftwi Cffft csll TOCfH I 
(ill* ftt®3 *31, 3ft3H, qfftftn. CWJlfB- 
ftu, C3^5t3-^3f, Wjftf ff, 3C*I, H3t*tq 
W^3tH fftf5 TO* ft3C3l f*I f*I 
WtWtSHl *31 3C3C3I nlftft ftwtCHH 
C*tH HI C*tH ft3C3 Clft Cfft CfCTOCftfS 

to c*Vffq wt*TO qtfft 3cq| hch *3 1 



WR 


'Q f%^R 


Mr*1 ** 9 hr* WVTI 



^R^J^si ^*RR i 5T^t^t*f^tc^ 

*ic*ii f% TV ^r^r «ac^n^^ $cr, *®i *t€Wl 

CW*RR ^ ^R^R ^1 I 











































WCN 

4m 'efro C5ft^1 flat’ll 4*h 

^t* ^tftsr cW® w i <mw st*i *n *\& 4^\ *tt&r Wtstffr 
mh sjfs* fa* Ufa *ft**t* Wf c*ttf6 «ftht* wra c^r ^s c*tm 


c^^nreT j tes ^ 






Sts 


T3Tv5 


5 P^TcT 


'/Fr~~ ix 


MFT ^pR5 3T «T5? 



«lsi ^ to i fa* ctFtfctoil *t<S<ft*tre *ta «c* 

bm fear* to cwtt? *rr* u fare f *te» f cwti m *m 
nvr «rc* *t-$tro m T$<r*tt* cw$ faro m i *fafti cm *t*, few* 
f fro m, <Tta* i 






*5* C9t«f« faWT*! t ^ 

estate?? to? szv ’ttc?, f c*Mt* >TC9f ?c*$ ^t^<ft=rt ?tto *ttfs 
?tc? i to wi cw, * 5 \ ?c? *rl i ?« , * e i H c?«?i 

^cp *n *11® *tft?fct? mt c»TFf «rt*r® pto? \ 

X to to sji *tffs ^nc?? fa* C*JC*t «rt*ro St? c^~ 

4v ^TNn *tt«?i ?t? totto ^C3i (^t?*r *i$tto totft csfa?®t 
?tc3tto 5rrsit3?t? ^fc? ;rr? c?e?1 ?c?cs ) i <i& ^at vrt ?c?cs— 
w c^pf^f ?t?#t? wi m*\ »twt< ittofoi ?tc*, *t? Pt*f 

*c? ?t? i *rto*r to ?fa <11?, Pt«te to c?% *?ro ?fc* i 

*tto? faa?? to? to qf fa«T *tot5Tt? fc*t? fa? ?t<5t? t? 
C*tC? ?to ?tC* I 4? *C*r *tC<6? fc*tc?? fa*? ?t*tOT? Pt*t 
*CT ?t? I *tC«& *tC^? to? fa*? ?t*tCT? Pt*t ^C?? CPC? C?% S?t? 
m *tot5rl *fc<5 ?t? 5ii i 

4c?tc*f5i ^t? ??? ft* tn?n«t ?n*mft ?cfc i 4c?tc#c5i? ^i ^ 
^siTOtc? bsf? c? # *^?t? ??? st?t? fc*rc?? top *t«t*r to? fa*? 
?T3tC?? CPC? «IC5T* ;$**? c^c^t ^5ro ?tC* I *tce& St=lt? to? fa*? 

c?c? &*tc?? fa*? ?t*tc*t? pft ^c?* *c? ?t? i <n? *c*r *t?t? to? 

to? C*ft PtC*t? ?tS5t? *1?t C^C* nc^s C?? ?1 I 

-*r— 


^rt? ^tc^ii cwus *it*ri i totjft tofo «r?t«r *c?? c?, 

*A *rr?i *twi «to*tc* <»mj ?lta ?to *rft*, ?t? ?c?tc?^, 
to ^t*^, *pjw, *?3ji, m^r—-A ?t$ft ?r i ^ t5 
»T5W^ ’l^'SFl ^FC? C5f?1 C?ro ’ttc? I vD^I^ C^Tt^t^t? Pt^fto 
3Tt^l& ?^ *[TO«tC? »ltfMC? Pt^f^tc^ ^5t? cvmvf\ ^1W? 

fe^t? t5 c*tc? C?t?tC®T C??1 ?tc?, Pt^to ?? ?" f?C*f ?t?1 Ts ?c? cm I 

«ii?t^i t^farc?? w to ^?fti? m^l& «f«ft5r ?°n c?*r «t»r«tc?^ cw?i ?t? i 
^t^tc’f? ?t?«^ «ifto ©’ftc? ^?to ?t^t^ f?% ?c«? «r^t*r 
ft^i «it? 5i? i *totc*r ?i ^ cvr? ??c? ?<r ^?f% •rtvfc’f 



»*< ] ataas 

etaata ^3? ^aa acs, a&aa cm W* $ta faaa ffia&i 

fa* caea ataea ataa$ draw ata i $t*w caai ateag, atfafa * 
«it*tca ^taata ^a? ^ar awata atate ataaga *9 *a i 

ataaga afo «ffeata fa?« ^fitwta *atea 'srrwta *ea*tf> «a, 
•casta—atfcawa, stfaaaeaa faaa *tat «feat«ra i «rteat*afa 4* atajeaa 
fasa fata wra aaa cm a 3 ? 4 ! a*rtc<a ^aa *nsca afrifc atal caea cut 
atajeaa fasa fva fa:* aw i <«c*^ *rtwta <$rfewr aw i <ataai at a* 4 ! 
cm at^a at^s cat* 4 $ ^twta «tfa*®ta ascs& aal ata i ^tata 
«ttwt*afa 4 * atajeaa fa^a faa aaa aea aaw eae^ aaa 4 * 
atajea «tea*r *ea, «<r afaft fafta atajea «ta aaa aa caw f*t&i 
fagjs *ta <atata aaa ’tea aw i 4 e*^ «itwta arfaaa 4 ! aw i «fwa 
aeaj 'sitwta <stfaaaa a? aawfc *w *ai atai fafaa aftta c*eat ^ 
fa^jfaa atari fafaa i atal «itwi-c* afa fa*eaa aaj faea afatfas> *ai 
ata, tstaca «rlcal at^ cae* *t:& v«at *t* cae* afa® g-ata «tfa^ sa i 
cac*^ afa *iteai at^tfr ac$a fa«ra, care$ fafaa ae«a afa^fa 

fa*caa ataj fafaa ^gate^s facias *ca ca«at, ata, «tt*t*ft, a$w, *a*» 
*aal, ata ae<sa afta't ’sfc *ea 1 

«it*tca caeaa *a*at«fa wtfc c*tfc 4* 4*fr> feraeaa a* *t* 
*ca <nat *a*«tt«faa aeaj ^afaa sffaaaa, stfaa'aa * fa^aa cac*t 
ataasa a<ta*la sa 1 ^a^sr w$ aa afa$ ataasa afta*! at^tai 
*ca—atcaa ^®t**ita atai »a* al ^^tfa* «j^;«tfa*acaa *ra fa^jfa 

(Deviation) a^faa 1 

«tata^ a . %$ aacaa ataa^ cwai ata—(i) ^tj ataa?(, (*) ataifa* ai 
cat 4 ! ataa^ 1 «itafa* ataa? ^a* m a^ at^caa faw, ca«at at 
f®*caa fa*. 4fat aa at <at %$ ac«a aaa^f ’yrca 'aa^ta *cai 
^wcat ataa?0 Ht*a c^tcaa aw 8i° c*ta *& *ca 1 

atajfa* ataa?j «iw^t** *a otat c^cca at ate* 
f**eaa fa*, ca«a*t at ate* at^eaa fa* 1 atajfa* ataas «ltafa* 
ataa$a *ca* caat ata vuat a4e*a ceteaa ac?r ««° c*tl 

*1$ *wi «rtafa* ataasa aaja'sl m «ft*te»ta ^arr» m aae*hw 
^ar*ta ate* 1 asataa «itaai «itafa* ata^ cafa, <*T*tc*t atajfa* 
ata*? *atfaa caai ata 1 



m « fart* [ m 

qt*—fkai *, *, *t, * <fl%f*r 

4WlW «lt«, *rftS fc*f* *ttf? «ffcP?3 'Q «W' 

*t<5 <jto ^ soi «9i*«n ,cw «%* 

^tCTI OUR «tt«tfa* St**?* CTOSl *Z$*faw s^t* ^t^t’Q 

w*i**tt* few <wt<5 w.affe*!'*!* *s ^°v fafste * *!t»r «fa 
iHre? cftw q«itarc*r 8»° * 8*° c^tc*>^ ^ rai faai 
▼ 'e * 4* c*caf m*i cw^twl stsre i ^f 1 * * * «r *wra *rc*(J 
'Wf* «ft*TO JR* dw dwqft CW TO effe 3 ^ 4Vs few 

‘Wt* «P5!*tfe*pf9T5 W *fH* ftfal « »lt»T ?TC«* *fa Ht** 

c&tc* 8®° 'e 8^° c^tc*t?J wc* i «w 4$ 

TO^tw oft* i 



dm fBC-ij nfif 5-E* (Vertex) 5 5-C^ «mf%*T (Axis) m TO 

« ««^l iTC«* ?foni 5C3T ^ta?W 8*° 'Q 8 o°-43 TO C*lf 5 l'8tffojt®T 
«Ot«f»f “If <TO ^31 5?, $1TO “If $lfo ^4 w Up ^t*l **$ 5TC, CTf 

^B6tra fc*ni * « n-m vs «ri**ii tow, *«fo * * *t w*wn 
c«pr «ft«ift* *?$ to* tow to, c^ft $ fwn*rt fcm 
»R* «TO«ftl «lt*lfi* TO«f ^C* *!tTOJ TO* I dfc*tW TO 'e c*«3t 
?rc<5* ?P on&i *fa to tw Wfo cwfl i w 



5tet5*j fro m 5TO TO Vs Ws femi fa* cw<n 5tw C5ttff i\ i 
TOft* TOqs C5*t to «rfe* i 

5t*ofr* srfaqro 5fa fa*rilte «hto qfro to, «i«fo c*t§3t 
5f% «fft* 5T&55 fa* 45? »ltwr 5fa «tft* f$TO5 fa$ I 4CTO S5«3t 
« TO 5fa«% Wc*? C&tW 55tTO 38° * 3i° C*tE«l5 TO I 
TOft* TO*TO 'aitCTOsfara $-513 5*31 TOT* Bf»T^«ftW 

f«TO $-5t3 wTO^fas 53 i ffa *t * 5 «fwr^«mi «mTO3fa $-3t3 
«tf^^ * $-3t3 W.<TO*fa* To f5£lf$3 (Deviation) ^3$13 

C5fTO 4ETO I TOft* 313*153 TO 4t*FS3* $$ **5*tffc Cffa TO 
* *ttCTO3ftl TO51 3tC5, f*S 'TOI>1 TO 5*1 l 

4*rc «r^ 5c®$, cto TO jqf? 3t3*r$3 fa* f*ffci 4fro 3t3, toot 
f* C*I 4*$ 3t3<(!? C*fTO J 4\ TO3 §*3 5S55, TO 4f*TC3 OTOT 4*fi> 
5J^5* 313*1$ CW5OT TO 51$, f*$ 3$3 3t3*f$ft ^tc*5f^ 3l33$(l>3 35 

< 33*1 **c5 45? c 3 frotii>*ji*T «ijto- 43 c*i3 TO&i in 31 i 

lilTOsa m 


sfimm 

“^ITO* 3 * 5TO 5$rTO *rM 4* toi” —4 f*$ ^ *fa toot3 

wrtfaTOsrci 351 ^ 1 * «i 5 i*t 3 c«tt* affront to to toi 

to ’Tto i fwtftoi 5OT3-§*1 TO i fe*tfro TO * fro i 
fc*lfro 5 to ^wiw to C3 froi*fc 4* f33l& 5^3 *11*1*11 55, c*fti 
*3 c*ca& ft* 331 ^ **ti cto faro TOfe* tort 35l*1OT cto 
c^sIps* ftos ^*1^ ^artffe3 i ^*tfro 3Hji*fci3 frlw 

«ff% C>re5Cfl io C5C5 4« 5t^ ^CTW fwc^ fC® 'SiTO I ^IfSNIOT 

«fC5“t^1C»T 5tf5 TO 5^1 <21^^ TO ^»I*8 ’tJtW C^^fer 55 I TO* 
*m -stTt^f ^#:Mt5C5 ^t5I5t5 ^*1 ^C? 5tt 5^5 5T5 I TOV ’OtW* 

TO1 ^5>f5 ’tfTOC^ ^5* | TO1 ftf*Vt*t5t TO5i ^*1 03^5^5 

f^artv ^*| *5 45? TO TOtfS* ^*t5 <ffk5^ 

MtCW *5 I 



*:>* TO«firTO [ m 

to &TO 8® wz? to® *fec*i* TOJ <JW 

TO to i» TOcto *c«ii i to*® *3tf5* 3-<nTO ftTO faTOctt 
^*rc£ vnw to i w cro *r£to cwwfcnr to "hr croi to i 
cwjtfWwt^lcw *to, *ifirejv 1 

«pc ^5 c«tc* f^tgi'® ^stTO fa^fa cw t qpw$* *r* c*tc* i ** 

*3? TOw c*r*l TO, c*$£js5 **<$ **ito sftsra 

«TO i *fRr^ TO TOtTOf®* 5 TO*t to, **rc 

$TO$i * 3 }f 3 * i 

i*«to ^tC»T?r *CWT CTO** fTO TO* CTOtW' 4? 

toR«i i ^*r <*?&** to touTO c*f<ii to ft i »war tow 

3Wt* 3tTO «W* §TO TOt* TO 3C* fTOft*! i ufr fortrari* fro swj- 
TO* fro cto TO« *c*r c«mfaft®ftt?ii <$ ‘fro swarTO* 

TO* TOJW rafa*R I ft®t3tC3* TOU, <$fc fcTOtf*t «TOfTO CTO 
*tow* i 

TO* TO*3 *jfTOwre* TO ^FtfTO TO TOTO ^*rc& 
4PI to i c«rrlfaft®it3ft1 c*T*sfTO cTO ft^fro TO* to *w to *ro i 
4**t *F<5^«ftf fe*l «!** CTO ^C& TO* TO ftftf 3t*C3 
4** ft*tS tok** **£ toc 5 i i&ob' TO* >«§ ^5 *rftc*f**t* 
^siTOI *ift* TOs ^ ft*t£ 3*1 fro *tt*r *jWtw'* toj 

towi frotro ftfo^ to ftrafai i frot*ci* tocj* *iw *t$»T 
j**^ft 4** ajtrpr ^wrrit to TOft®* i ^8^ to* wm t#t to 

> *tTO te* ^1 Wf*M-t« ^*1* TO <ft* ^ 

c*»?t ^*^i-toc** "srfr ^c*i ^rf*ft* 
to to i «rn ^ 

^tte*l*« »h?t**1 ° ^ i 'TOifftTO ^?i-toc** 

vritn »rt**i to fe**-*£f «atf*wt*tir ^5t*t*:»r* *5^51 ^ <a^ 

«t*h? ^i*s 4^» ^ ’t^f* 1 fwtfiw* *n?TO—TO •fTO TOt* 
*** *p^ CTO v£i*r ^pt*ttW* *tl*l 'Sfc ^C** TOf*«T I 4$ ^1* 
*w 5 i *w* ^ i 

TO^ >i* f* 5 ^ 3*TO «i*TO «I1* 

fcTO ^TO TO*1 CUW, *tw* w c*^ | <iiw* *C*(J 



C3t3l wife (Hoba west) irPM-nPw ^ftfrTO 
C*ftl CTO I 43 <G3R fc. fa | 

ftWwtCT 3fo* TOtfre 3^7 *Itf3ftfoc&1 (Ahinighito) 

33* I OHP *tfifa 33t&. f^ntf% <3tta®TTO3 re*t 3TO «8 fa b-4 m^'Ol 

1 4*1t> fc*i crofocarc i }*>•* *rw 'siWfoTO c*rtfajtro3 *tre 4*li> 
>4 for '«TO3 cwi ctoi c^faretre ^ fo, fa « fa 
^^33 ffat& *$«, fc*$l cw^tl cto i 

3fo 33* TOfa* ret3 43^ 1^1 *w, f%% fa#, cfaf¥e 31 *»rTOt3 
to cTO foTO «ra33®r «t3t33 ^33 *ttoi» «w 3TO1 3tTO 3t*t3 

C*ftre3 TO TO 3fa®1 I CTWTO *31, «l5Ft3fa <*& srcssfst^ 

3^fote«foi to*»i *f3rofoire 3#3 *C3C3 i 

3t3TO TO3forc33 <5*l-f3CTOi «t: C3P^t^ fsF. e3tfac33 f33tC3— 
<2f$J3 i retlfa« TO* fal 313JTTO «IC3*f 3FC3 43* TO *T3TOt 

3t3rore TOt*f3 *13 *p$ *$& 3C3 3t3 i ^ fat<»re3 to 5(33)3 **3 
<2f®J3 4 fa *C3 C3F5 3tC*5 I f*$ 5f33)3 faTO TOtC33 TO 4^ 3fro 
wr 33^3 3 Icto *31 3T3 5(11 CT3*p *wt3 3tfot fe*l w*fa3 

TO 43* 33]3tfaire^ TOt33*: fa\ *rt{W *31 33 I *3* 3$t3 
<2Tt3 TO# fa\ 5®CTO3 33 1 C3FJtfTO»t^lW3 TO, 3tfo[3 <333 *C3* 
3%t3 WS 3*3J* fal W31 3t3, CTO33 *18 3%i TO TO fW fc*1 
3f&C3l33 33 I TO1 3tfai3 CTO3 foe* TO31 5f33)3 *I"3TOW *[<t* 

^cfa fore 35 to 3 tf* i to 5f33*t3 fore tons * *rfir!l 

«(t3^W3 »fre C3 »I3 ^t^re W ^tl^C3 3t3, S3tF?3 <2ft3 »I34lfojC3^ C33re 
I 33J3tfofre ^1331 5foft3 W foc^ TO3t3 TO TO TO'V 
feTO *rfW *rt^ i 

33^3 «2ft3 C3for3t3 TOW ^^f3^*l C331 3t3 I •tftnTOW 
3^fJf ^t%C«?3 3?W3 TOT 3^3, ^53^ ^ 33t3t^f®^ TO^3tfif3 W1 
C331 3t3 I 3tfre ^r3^-r« 3C3J TOtcte *tt3fafc>T TOT^JI W* 
^t3^*t 53^tfo3 ?*fo*(3 I f^S*TC«WC3 *r^t^i3 hfofll^f ^i- 

3 ^*f 5trei spwi *S$*w c^re fo’f® <st3tretf33f®3 ^f3^*i'i 

^TOtPnr *zfc TOTretfafe*T-f«rat3’ ^re^3 c?3 rere i 

TOlfiTO «lt33-?^C33 3"W^ fowt^t TOV *rfwtwl3 *13 ^^t3^ 
^ «lfre 3fr*tW3 3WJ ^13T>1 CTOTO3 ^31 3CTO3I TO3 ^ fo. 



fr* * csr TOfc. farat? srtw $-*ra qfte ^rofat* to* 

$*31 m *W3J8* SR, ^«ftf*f $t?1 C3»f CTO fe* WOR c$, 

Irofcm to #*rtro* «n^i to# «rtc*1 nfa stcra 4* ^ 
arctffa $3, to TO* $toi *l>* frwtft* 3jtTO to to i 
$t°. *. fw. 3itfo =ncsT <hto «rc§f»ra rnfaR ^tS, wflw 

■rtwfiwi, ^$TOr, *rf^«i ^tfap^i, *tTO w ft*fswtw« **tTO 

<sm ^i»f»ttf«^ *if*TOrft ^ftTOiTl TO w** 

<«fet§« ^frocsR i TO ’ w* ^ «lf%3F*lt^tr»T 

toj* ^TOTOtf 'Bftcn in to* TO*tfa* *TO$«i w, w* 
towot «$>* cw^fl TO *ra ^?ro 

«rrt fTO*r ffa to to®t ,£$to to am TO i ®tt ^tfew to 
fiitfhn tost, 4* to fafea ^tw TO*#to fafro^TOta 
=ro1 ?faTO Ttw >**, *u*r « ©ic*r TOprNft to*i #to ws 
cw^i to i <*ire >«* froro?i ‘csrfaft’ fofafafo faifrs *f*t 3c*r «i$to 

??t $3 i 

4* wfgmra TOwwipr^ar *TO$f$3 *fro* TOm **\ fx*m 
<«W* CTO (Freezing nuclei) TO* ufafcs 3*31 *3 I TO$- 

■fawtR *M\ ^^1 $3 «, 3^3 cTO^fa WtTOTO **tfiF5 s?TO 3t*TO 
3^<5 TO # * nw *TO TO l TO WIWT fan «^5^TO3 

toj toI TO-iTOT nfo* to $3 i to? i mwn\ 

toh c$, cnfft TO cTO* ^tc^r® cto ^ci* fro TO<® i 



crfTrrI *iRt^ fRTO >TO, r^w rrr to RTOtc*f «if%TO fiPictor 
Rtftil * ^tcTOTO r^crrtor ^TOf^R* ^ff^Rtift i RRtTO R*tn f% 

cTOtR, vife 5jsrf% i 

TOtwR *rfWrt TOfa* TOtWR urefci tor*i site* i r$ &to tori 

TO, «<li TOtWR RRR iUR* TO SFHS TO «llCT I TOtCRR *fc& 

^tviOT 1 * to toi <*«• ftfaftfetR i fo$ froths 

»A TO <TO TO faCR CRti>t*f& °*8 fTOfa&tCR TOtR I C*ft s^RtCR 
TOTOR RRR TO TO I WTO Rt^CR* TO-«lTO CR^Rl «fTOR TO TO I 
^1 RR, <TOR1 TOtCTR CR 5tC*f TOJ*, C*ft TO TOTCRR fe*ra cto 
to cto torr^r toTO rr i 4 to RtRlRRR rjr’ri *rc<® rr i «i- 
TOi to 4* w—croVi totMcir rki toR% to 1 ^ <wtf •nrrow 

TO^I TO I *fPl^he TO fc*tCRR RR*T fefRRCR^ TOfr TO »W C*& 
TO CTO fefRRC* fc*tCR IC^ fa*T «1 TOtR C*ft TO$C«tR TO jffcR 
CTO «TO I to *WC<R tot RRR RS5 Rt®C$ RtCR*, TO&RR 

’tfRRTO c*& «W[TOf R*RC$ «TO I r£ ^TO<«T TOJTO RJRRtR Rft 
to«t 5?, TO RJtWR *fR*TOR TOJ utRtfl 5tR «tWR TO, TO to$*t 
^tro TO^I TO RR TO’t? TO TO TO l C*& «**prfc* CTO TO 
^1 TO, *ffaftR &TR TO TO TO i aTO 4RR TOTO 

fro *i rr, crricr ’jfaft? to$r *$$ rr—rcr rr crr tori TO^rt* 
Rto TO JICTff I *ffaflR ^rcftfl TOJtR^CI TOTV TOTcrr ^*tR TO ^t^l 
rrsr «rf^fapm rcr RtCR* i 

TOtc*tR crto ritorr *to ^rf5r% c^, to^ 

TO TOt"JJP ^1 I vlft TR^t^tC-f^ <il¥ vflf^l TO to C^CSC^R ?JC^C^ 

Jr TO^w i ^®ifif c^r, ?(tfrot?i ojvfr ft^t^Rt'e Jr RTOtw 

to to^t 9 ! ¥tto VICTOR I W V«n C«tR^1 R5tRC^ TO 1 ^r^CR l 
lifc nw «j^Tr »!t^R*r «ltotsftCRR «tTO 5C®5 tfCR TORI I $ft«ra 

i 

«TRf CTO RtRJCRR R^^t®I CRC^F^ I RtWt^, StCR fV ’RtW, ^fRTO 
Rftotaftffl CRtfCR to RfR C^fC® »ltCRR, ^5CR fV TOfU ^ WTOR 
to *ttCRR, W fRCR^ TORR RCRJ ^R ’TCRR^I RTOI Wf% 



*** «vt«r*f%wr»r (n toti 

tow fowrft* toto c^. f^f% $tw to foft 

*TO1 OTTO «tTO TO to* C^ltStf®! to ^>C* CTO «fg* ftTO to* 
toj i < 1 $ fowtR* tor s^ R^Rtoo* ?mt®T *®ito 
*wjt*w ^t^c*®r ctot^ i 

TOtc?* to* «tibiRstft* ^pt’CTO 4* TO 

t* 4*&1 to TO *tC<sR®T I l *C®I TOTO1 «R?f* *r f*i wi to 
«t*t© 4*Rl *fc^* toR®t i «A sfcTO ^fc«ii ^ar ^ar to* *tt*rt to* 
fl*1 *^*1 cto i to fasstRc** to, c*R toli> <jfa^tc* c** 9 ! «fwi 
CTOt TORst, C*$ TOTO* W * ^5tC*t* *C®1$ afc ** ft*t* TOR®! I 
ft*l TOt*^ **to «ifro *it«*l TO i 4$\ vmtrt 4*$i Rt*t* *TO*' 
**®rf* to* Rc*t* 5t*t * TOTOi ercTO *c* *tc* Ct*t* *TOR^ **1 TO i 
*t**t®i stc* *fara flirt foR **1 ** i 

*TO* *t*tc*t* Rc* f*£*H ^»i^fc®r, Rc*i* *c* mtt** * to^* to, 
c*r«1 ^Hr c*, to* c«pjtf% *t*t“r Rc* 4 * R* c«tt* *T* 4* Rc* ec^r *tcs§ i 
*tto* *rftft* *t*ircc®r to mm TOtc*r* to ^c«t* *c®r to«f®r 
toitf** *c* 4Tv to to ^f®i*TO *TOf** ** i c* ** to t* *?, 
to to'Q c*i* $* *1, sstc?* *ss*^ft TOt* ^fa*t* ftTO *Rc* TO TO, 
*t* f*$ f*i <to *rftftc* *t*t* to i 

<$**, to c*R *f5si'9c®[* R^ •rt'enl ^tc^ srl i utTOre ^ ^ 
ct, ^ ^c*t ^t?f ^Rr^TO ^R«i^ ^e^rt w i cti ®r^ ftTO 
fl^tn ^c»! *iz*5, «iR*t # \*R ®tc*rn ’ftw «f^s "rf^c^ 

i ^i^t* ^t^cu®! c^t®rt^f%?i nz^, ^jiRwtsitii 'sit^itc^ cn ^@tc^ 
flutu TO^, & TO ^ci'e ^TO ^ft^tc^ CT**t captor 

TO ®IC^ flutw I $\H TO, 5*tCWil UtOJ 

flutu TOH1 I 

^f? TOT. TO TO TO CTCST Rc^ CT, ftW ^P5®lt« 

TOUim^l =n TO TO1 ^tTO CTO1 CTO ? ^TOC^51 *\4* W ^twtw 
«TO C^fl TO¥l TO 5TI ! qft C?tv, 5115^ W C»ICTO vfl^R^ TO1 

ftcf to cftpA, 'sjt-ri ^i cto to i wftcTO*i wmi wtTO 

®«TO I 


StorK^*WHTO 



ffeftg w* cTOgi t* crt fai to sn i wm fsfg *ito f%t 
'TOc$ cTOicgg gcg fa*5v& cafcppr wtc^ri *twfe ftfa ?ito cgtfefajfe 
fag 'TO'M gsgfa i 

ftfmwTO filfe TOgv’vlfeTOtg *1feg *t?ttfi ^g cTO faTOfl 
*wl c*fe i f&fa to of ffa<® to ^rta i *s?|g otto «i^ *(jTfTOg (Dilute 
acid) ^nfafTO fsft «rt$-fastfa® to ff^ter wn *ifTO *g i 

ftfTO TO51 (Dry distillation) gTO *fag1 TOETO TO31 TO I 

«fTO$: fasjlfe c«fTO fg^ i f&ft to toj 4?<fe i 
TOg glfe tom *fetfe— Jig* cgqcTO i fsftg tot TO—M gsTO, W sjcfetw, 
(«) JfcTO, (8) gg, ( 4 ) ^cgg fif^, fa) to* fsfafesjtfg i 

^capt^—(CiaHaaOn) gl ^TtCTOT ffcft—J)j> TO, TOWt^lg 
’fife, TOtgn 'S fasro i to * fife *mt %to ^tor 
W to <TO i «ifa (gftffsj *tOTe TO^TO TO gtfacg ftft fafk gsgi 
toi i TOr*srt$tcgg c«rogt w«gf cto <*ife TO*g f&f^r tafg *ggtg 
catt*r«r fro frofc*T i TO 4? *to tfeeTO *TOg ftft ‘toTO ffcfa 
5TO TOfS® ft* i fife fcft *tft*tg tosi TOR gtTOft* TOTO, iw 
Kfetc* i 

TO c*c* ^cTO «i *5 s—< 2 |to TOt* cTO cTO ifagi to TOl gg i 
TO*fg cw to TOtfe to ^tcTO gg ftTOJi *?ri gg i wc* cto 
fro TO TO CTOI gg (CaO) ffatwigg ^ 4$ ftatw > o ° 0 c*. 

TO fa# *gi gg i 4g to gwr to firfros to* *fw *gi<TO gl tom 
*c*f ?«f* to *lffp i 4 fegg*icCc* cto TO*g gwgTOT TOTO TO- 
*TO® (S0 a ) to efgtft^ *gi gg i TOTOtfe"R gpaptTOF 
to c*rg sn i gcaptwg gf^ c^t^ g^g ^ggtfse® ^^gj cto 
gtg, w.Pp^ to TO i <«TO gt®i«prg gg^ fggfaj® 

(Bleaching) ^cg to i TO*fg ggfei TO^g TOtcgj ^ g^? fejtw ^cg 
gt«gl gg «ngt TOwg (Vacuum distillation) TOftgj ^gi *g i 
4 $ % ggcgy ^g-fo ittrtg^gi ggi w ft^g cgfTO TO TO i ^gtg 



»ta $ fairta t **1 a*> *a 

care Trt^t«rt?r ftft C 5 *re ftta ca at<5 «rtre. 'stre ata at* *1 
catatcaa (Molasses) I <fl| at* ata^ta a**1 55 ®tJtaret*a * ataat^ft 
faft aF*at* WI» I S5t5t®1 a** at9a»t<t * ata fltata 4® am<® *5 I 
flft* aata oraa a* a*ta fttft tefa *al 5 a i 

atataasa f^fets, aaaa, f5i«t*t <s^f%, atat«tota aaai <sftrea atsiaray 
*ws *are i£w *Rai stareta, a*jtattaa «r^R ffef^ aj*5ta a*ai *a i 
arrets * 3F^tw—a^ret* (C 6 H ia o 6 ) a^ « atatsreta ft® 
at*!** aw fasiata i <at^c*a at* at* si ata ata # wt«rre ^taa flfa* 
aal 5a i a$ §f%c*a atsta * c*tw * sr^dta at*ai ata i «rtatt** a** 
* ^cai atatst aftata tfretw atre i ?rret« a 5 litres (C fl H ia O e ) 
*tfat* arcs sa ftfa i ftfta «tft®iret3ata arata *\\ 5tlt$lretfre «uffts 
(Dilute HC1) at ataft^faa* ®mf*s (H a SO*) ftRca aft cal sraare taw 
**1 ata, sta ftft ^tar-ftatfro 5ta jr^tw *ap^clt* tsft 5a i caaa— 
Ci a H aa On + H 3 0=C 6 H 12 O e + C«H 12 0 8 
( ftft) (jrc^tw) (5J*dt«0 

-s *N. 

aredtef «rit*ret5t* ®rcwtf « ca*Tf srafta ac* si ^al^s 'sta’sta atre i 
^sRa? araa care * *dt* fwRs a*ai sa catsi £tas at5tcsj i R* 
a ret* ^ats' **INtaptre gaa care faftsa sea ata i 45tsi ®rt* ^ 

•v 

^atca* a ret* «rar« *ai ata—*jtf*re* at5tcaj at*, ^t^, ^&1 (**<ta 
ctsata) et^fsa *tsj-ftwfai area i 

*®, *jta, c*fa, fa^l vuas a* «twfsts jy^tcwa «ttat*a ?a i «na®l 
facaa at’csfft^ *taiftre Rltfta-ft ^fa ^ac^ sr ret^ ajasta a^al ^a i 
'Bita af 8f ®ratca®a catata amarca «na? 'acatwre aja^^ sa i 
«ta^la «rtca ftfta aftata »^t'sta ^tca >*% i ^tca a^cla 
ft^a ftft at^eai ca^» <ata *% •, Ri a^fttca ^a'® aaiftre sta a^ca all 
\w «tta *ir% ftft at'eal ata i ^tare a® atca «tta ftfaa 
siia e s ^sta acaj ^frettal 'siaR^s fa^ta ^a^ ^tsa efcaca i aal at^aj faRa 
ffrfta ft^®l faf%a i reRT&faa ft^®l R aa^a, ca«al 5cal i 
scaa ftft — > ^c 3?ta — v® 

y 

a^lftft — ^ aMFiltar — 

*v 

st^reR — 8*fc ^tatfiw- 88®• 

^aa^ata &c|t*ttaiR 



•It 5 ®®^® TO®® W TO®1 Stfa I fTO® «TO f®f®® <2fTft®® 

TO CW® ♦ft'651 ®t® I ®tC®9 «Tt® 5 f®“<*fTO'S | TOt®®®* 

®TO® *TC3F TOtCW® TO-TO^ ®*TO I CTO CTO CTO ^ TOC^® 
*jf®ap® C®®1 ®t® I §Sf ’SStC®® TO 'Site®, TOi C® CTO «J®r®tt5(t®T®C* 
TOR® ^®C® f®®1 CTO ®*C® *\\ I TO®*® vn^ w laf ®tCf 9 'sitUR® C®C®F 
Cltffc TO sil I ^Sft® TO® ®C5§ 4$ ?®s® ^5f <fff f®® TO I f®I TOC®® 
cm* to® TO $$ ^rfaftc® to® i to c®t faft® ®tc®® cstTO®® 
i site®® to ton faTOjfl i 



f®TO®i i 

trotyl TO5® TO $TOT TO TO CT, *®TO9® 5}® viiew® C5TOt* ^f% 

®®*® i fai TOre TOrt ^tc^T c®, ^ ft^TOfa® TO®® Mr TO 

TO$®*t $fai fa$ cstS ?fa®t® tfftfl®i ^c®® ®t® 

c®c? c®*t$ to 5ii i faTOTO c?TOfa TO®® TOs® sj®^ i fti cTOl»r 

® TOs® TOfare^ esiew® fafrlr «tTO to i 4W® deft * &*®i croft* 

^c®® ®® TOft*l c®cTOl TO ®TO5ii to? i ®* ?9c* **tfir TO 

<nc? toc®® to fro to i <ro® crotc*T® toto®*! wro "ffoTOft i 

TOT®® TO ®®9t® 4®1 *TOft® ®-^®1 ?t® CTO I TOC®® 

* 

«T#fa CTO TO ®1 TO®® *tf* fifTO ®®c® <TO® CTO ?lft *® 511 I 
tJlTOW TO ®1 cTOtTOfc® TO* <4C®® TO TO TOn f*l9t5[TO ®* 
TOtft TO, faTO® TOr s *lftl fro TO I 3®ftl cTOt- ^fiTO® ®® I 



*•* «tt»i « ftwtn t n 

f*t*H*t*i w cTO to *c* i fa*t* cwto *rr«*i ^tor «%• 

-nf^r® f-fStTO **tSO? SC* I 4*1 TO$* **S TOt®tf$ TOTO *ftc* 
TO <TO TOC<5 ffatC** Of* CTO *$ 4* 4*^1 *TOt^C** »!StS STOS* 

fafss* to cto i TO s«i *to* w 4*&1 »(«*c* esc® 4cq* tr-r 

fiftcS** *S TO *ltC*t I 4**t* *C^* TO CTO 4*1 TO^» SC* St* 4*t 

cs ssc* ^tfro'Q ^t3p^*t **c® sto? si i 

fa*t=(St* ***** TCS 'SB* *tSl CSCSI aft-fatf^Sl **St C^t=T 
*ttCS ’ll f»ITO TO1 tef* TO f®S *TO I fe* TO1 c^ STO SS* 
* 4*1 fro* fc*t* ^1 ss* *tcs i cs ss* c^Fts? «tr% f®cs* *tcs 4c*$ 
^tC* *tWtf*Wfc* TOFH TO I 

*tc$* *jhic* 4cs* cto atsfot* csl i sts cto *ay to sts* * 
c* c*ts «rtTO 4CS* TO®tfa*1 CTO TO TO si i 4*1 we esc* stc* i 
4S' *TO, si TO 4*1 TO St*—TO 4CS* sen CTO TO* I 

f*t*tS s Sl SW1 sfo*! TOsfaTO fsfcl TO* Sts I C* S* sft fc^* 
cm «f*lft* SC* ^t^TOt^SF SStTOC* TOCS, CS S* S?tC® 4CS* CSS1 

TO*1 TO; csss— 1 *tst«s, TOtsi, st'e^t^fsscsi i *t* *^cs* TOc** 
fa*tSSl TO* I 4CS* TOTO SC*1 cTO^C**rt, cTO*r, *TJt*t«C*, ^QC* 
* §<5* TO^I$Sl I S*TOcs® *^5 *TO* ffat^St* Wr TO *• S'® S* 

—c*** star f*e st'eaFtsfrnc*TO 4C?* cwsi esc®! i 

stes* sesj fa*t^TO saese* ca*ft st$c** TO fscacs i f*r*H*i 
St*TO TO* frfSC&* SCSI TO WTO CSC* CTOCS—4*iS sfcst* *st *tsi 
esc* i 4^ *csr "SjtfsTOal 4^ ^as* stes* sts**s *c*s—*Jtf*c* 
(Caribe) I *Jtf*C* TO* «l< *C*1 STOt*t I 



.cntosrfa wrf^r, wtwi, to «p§ft ftto to? 

<TO csfci to ft—uto ctocto? toji tj# wn to i TO1, cwtm» 

ttf» *ftft vitro, row ^ 4*1 tovcmjni <wi 

TO to Wt« ^ *T5«F mi 4*1 tjA *PS# «TO, dpp| w* cro# 4* 

wfwi cto to *rar roro *w i totto* ^toj wft\ **t* c*t* ’|tw 
to «TO *1 fcr? c*<st* to vfpnr «ift $ nro# «it¥& m i ftto ^tc®* 
TO1 'TOft* rotor* cto cw*i *t* i *fttnra sIto* u# i 

n'fttre C*TO ^ S* c** C=T^1^ C*ftC**t*t I ft* *1^3Tfff* toj 4*1 
^1**1 to «t$ft* i cn# cwti> crotnto. 4** vrtftc* 4*1 tot* 
to «it*t* to i 4c?* sto* w$w faftfcj tot1—4*i 

rom cs\ jc*n vn, **K *i<w to *i—**i tot* **i rtrtW^ 
4*1 fc***t* to I 

*itf*to* to tot* **to— 4*i ^ftft* «ftto 
*ttoi i *i$3r.f*®tto* to—-« lt* * 8 c**ttfr *** *p^ *ft 8 **t*pi 
wttojft m i vim «rt%cw^ tot rovr# <TO ^rwffcw 'srtft^ft m • 
c^ftocstto npi* c* *i* *ito* to*fl *1 **to ro*l cro, ^ftTO 
ftwtflw* *1**11 TOES CS, TO «fW *1$ fift* Sfftt* W *ffatos to I 
C*l *1TOW* CWStf ft Wt«lto ^pt* TOTES* CWStoft* ^®lTO WPIW 
*^5 to l <5|t$to *Fto** StTO ^*flR Meganeuron 4* CSSlfft'e to 

to# i u# ft? 2 ? «rt%3r fato brfr to is 5ft 4*° rot* ftro to 

W#n« c*^ i *it*fa*t* 4*? Ifrjtto ^ftto vwt^ « 

*ift^ i ^gitftv ^5^r?i w *ivrOTi hto 

^lfft'6 3OT. C5# ^rtwi ^ *tft^OTI TO 

mr®i *wtoi &rft^ «itfft? <tf?r^sT ^ *tTO l ^ *irot ^t^ft^ 
«it5Ri ^tcm ^ft— 1 «tpnr wrft^t^ ^ i 
<^?rfft^ *tmif to^ wt# *rt^ ftto ^ft^ vMw 

*fto <m win wtot^m =rtflto *rftn^i mi «rt?t w ^to 
«ift^i «ftfftw TOtf to ft^®uf?i ntf to fro fwitn tocn *rto 



«*8 


TO *f 9 wm C q*, *q 9 Mm 

^ TO m i fi>c* qtre— tot* fro ®9 9t9i i 

*iWtw 9Wj® **fc99 c^tai <49 qjfaapq c*Kl qt9—’«c<t^ ^tw® ^1f fa ®1 
cTO *ff9q<®9 9ci> fa i 4 $ 9t9to 9 *.to 4*fw9 9 wj ®«faver ®i®^9 i 
<499TO 9*^99 C9®t?fa « 9TO ^stfa® 5jc49 sstw® wtfTO®^ to i 

9^91 9j^, fa«ft9 *m *ifa <st?[«i qs^ i <4*1 c®<§ ^twi 

«*tw fa<g?9fa 99 I fa9 TfjS 9t5&| C99*9t9 *t® CTO «TO9 9®tC9 9Jfa<® 
^ i ^farc®* “ftftfa® 4fo, TOt^Jt® <49* qplTOtro® *t®ifa <499^ c®, 
4 *1 «rcf9fc9 c® c®t® TOfa* *rfroTO ®ffac® fac® sto ®rov i 

^?faf® ^tfaTOt^t I <4® ®fa* *SU CTO wife ®W ®sfa*c® TOP® - ! 

wm toji TO—TO99 fafqc® ftfro c$®t9 w to ?® gc® ®i® i «if9®l**r 
c^tar <49i (5$ 9 ft®tTO srTa&a«i to i ®i «rw c®t 9 Tft® M 

®Wl TOtfro to (®fa* <st9i ^g to *rtc* 91) <4®? c9Sfi>tc® ®t®tsr &g to 

g’fsH ®c® ®tc® i Fito qqqt® tot* <4®i to® ®9® ®c® ®tc® to 

CTOI TOt^l «4fa®-«fiT® cTOTro ®tc® i TOW cTOt C$t-C9C9 fa®T*t® 

^tap^ to i ^w® ®jt®cro cm $IS> cto ®f*i mt&fa ?wi i 

*Wt&1 C®tl> <4®J> 9®t9 ®1*tC®I CTO* TO *RfV I <4W9 TOfa ®C4® 
TOJ 9C9C® *rfa»*ft*fy TOtOTl CTOt® I <& C&t®t®^ <4CT* «TO ®tfa®t9 I 

®t*®tfa® 4®* qtcw® •ifihrW'e fa 5 ®*®® i fqssfq'tefr® 
®rc—®fa* TOto fofe® 'sto® <g^t* w*ft TO <stew i q«%w? 
'6'?qt* f^^5^<5 | «reTO TOWCW9 1 <4cq* ^®59W 

TO1 cq^l fiftcfe i'booqt* ®t4l TO*4tfTO TO «tf% 

v4*1 'Sj® 5|t^ WCM I 

^tqt* 4 !^ 9 . «m C?tw^ >149 W»ft *RTO fqp* 4 ! ^9C^5 C441 

9t9 I C9tw? CW m CTO TO*T 499 vfl9l g^ST^f 9t9 TO® I «f^9 
C9tW9 9WJ ^5^ 9 s f^\C9^ 9C«9 C99 TOT^I W^5 9t9 I 

9»% 9tqt9«t^: TO9 9tC9 5 ®t^t9 I fiW ^tCTO ^[TOI 

t5 C9Hf 99 I fis9 TO*t* 999 ft^l 9*fk ^9»°*lW9 CUZ* ^9 
^9 f959*l TO I 

f®9 <tt^9t9 999 TO ^9 «t9 *t9*iC99 f*lTO9 f^C 1 ® 4*Wf^t9 W9 

99C99 9t®tC9J ft->pf^ # s^9 9t4t9 fa®9^1 C9ftC® «Tt®^ TO 4tC® I ^t9<t9 
®TO 4®9^ C<& 9tC® I 

VC99 ^*19 «l9®t9 C99^tC® ^tf®C9 ^t-9 1 ^ TO f%9 *ffC? I 



®C3®®tc®3 aft-®f?? ®1®l3'e f®3 ®t3 c®W3 sffawtt 

®3fo® to 4®fc ^?r?f 3i5ic3j nifcvs fvs f®3 *nc® i • 

f®35if3!3 3 ? ®icti 43 ? *toi® m®cto 1®rR?i ^ 3 i 3 53 i 

*N* 5-TO15 3ttf f®3 #*1®1 (Nymph) C33 53 I #|f1«fti Cfft CMC® 

aR«fi 4® ^f® 3l C3® ^fti* 3® 3® 53 | ®1f f® C3ll> 3S3J3 CM1®13 TO I" 

"ffltaiM sjIMfcl 43? ftf5C33 frofcl 5'Q®i ® f*i?it?t®f3 3® ^ i «fCTO «rl3#3t3 

MCW 4C33 M1C33 3? 433®tC3 t%C*f ^ttC^F C3, ^«f?r 3$C® C53l 3t3 31 I 
431 ®C®f3 #fC5 C3l3lC®3l ®C3 I C5lfc C5ft ®®f53 CM1®1 fM3*t3 ®C3 ®t$t3 
®C3 I 4C33 3£M ^®3 3® TOl 4®i>l *t?K «1lCf, ®13 <2Tfa®lM 
C3MC® 513C53 3® I CM&1 ^C®3 ®1C5 ®*l3r ®31 3t£® I Mlft®&1 ^3 CMC® 
4^1C® 3lf^C3 ftC3 431 C5*1-C3C3 ft®l3 3C3 I 431 M1C33 MftlCMJ ®CTO 
3C*J ct^ C3<?l3 *3l3l3 <2ft3l®3 5C*T “T3)C33 ftl53 ft® CMC® ftt5 ®lf33 
3® #l3fC3CM W*T C33 ®C3 *fl *13 Ml®l3 ftfr s C®< C3*f fag^l ^C3 5C®T 3l3 I 
M1®ftfl3 ®1C53 Cfrl3l55l3 4®lft® ®f®?C33 ®*‘l<?1 C3CM CWM1 CMC5—431 
M3"M3 ^"MMC® 'SflaRM ®C3 43? ft«fft f3ftf®C® ®l5t3 ®C* I Pf®lC33 
3®tC3 431 35®1C3 ®C3®®«! <®CM®1 ®C3 I 4CW3 3l3l3I® MSP 3d® 

3Jl«lft, 3l5 «1^f® «tt% I ®TO3 3C«3 3t$l> 4C33 ^C® 

CMCM MIC® 43? ®tC33 *T3*t3 CMC® Ml® JfvSte ®C3 #1351313*1 ®C3 I *13#13 , 1 4* 
MtWfaftf ®f®CS3 ®1®1«ftr3 ®3l3® *f3F I 4®lft®3l3 C3t*P! 3^»T 

3*f®C«3 'Sltf f® 3^C3 I 

^*Tt^ *33^1 «ltf%3 3f55l 3Ff®? C3*t3 3F»[8F TOH1H 31 Vtm *»t1 
C3C3 WCTO f%1^1 ^^3 f^C3 l*\ 3?C3 3^ 31C3^ I ^1^3 CW^3 513^1 
?»to 31313 ^3 3l:®3 Vff CW Pl^3 f^l ^*1C33 C3l*T3^1 ®T^1^ 
ft® C3C3 313 I ft®-3l«3l ®1?*f^l3 f®®3 C3C3^ 4^^1 3l?3ftf'Q C3f3C3 

«l1>re® 31^ I «13C3 C33 33 3131 <«tl3 ^F, 3FC3 3FC3 C3C53 3l#1 W^l 

C3f3J3 «l1C3 I <2f3t3 3 s f®?^l3 3131 #1^53 ftt3* 31^ I C3^1 ^31 
C3C31313 ^3 <2f1%^1 ^f3®J^F C31»13^1 «11 VZV 3C3 31^3^ I ®33 ®13 ®t3l ^13 
C*W 31T3T ^5 C11&, “tffa'G ®*33 333 43? ^3T I 4^ «13^l3 431 *tl£3 31 I 

3ri3-«2f3l3 3^® 3®TC® 31C® 43? C^^l ap3l3^3 Vt® ^ 3fft® 3t® MIC® I 
®13*13 <2113 3%1M1C3C®3 3C3J^ CTO * ®l3l ^® ^fti CMC3 431 ^«Tl® ®f®C« 
3fM1^[f3® 53 I C31C3 4C33 «f#ft ^f®C3 ®ft3 43? *TftSf'»M1®ft 53 I 43 MC3 
431 ®13 , 13®1C3 Witt f3333 ®3t® MfC® I 



ftfta 


TOT3TO ***21 i2fwll 

•fjtntosai, *jtf»iwtfai — caftata-8 
aft* atffa asfafafttii vr*umi *ft 
•rtllww i <1 *ra sft cm TO^TO 
«n»te *ffcCTrw 4«ro nftBn *tf'«n atw 
«w b <afc^ sftaw* artm fai 

to^s: arfti atw i 

>•$ ^*rft caftata-s a**i 4 ft? *th 
fwnr sw aft i a*t*Hatalift *jti*nit^fa 
*ftr *aata m m ca^ft faasi 
saw ft-ai, c *r ftaw at 5 ?? caai on i 
a^fttaattaa cfcn cifaftfrs 4 <rca ft* 
*t* *afa ai m srt'sfa at*ai fttafa, 
ft* m 4tai aft ca, c^iiB *t®r 
**W i 

astoftfttafB ^ *w area* (>»88) 
a*WW C 4 ft® *[* I lift a* ato? c*tf 5 
afa aa atft ftta ^aft afa *ta* 
*ftrft afa 55 cm waro 'qftatafa 
$m* fcaiatt c*ftata i 

touto 4aa a fa aftcaa *fa <ata 
rtfan, ^faaft w-waa m *>n mi 
at$» caai aft; fts arw4tfNtw 
fan, c*r aaw ftg c^t^ri to vi ft i 
caftaft-s a*t*ftna aa aftapatotw 
TOJrtW ati? aa *ftrft aftftll *OTJ 
ca fa $ww, wft to* i 
ftJft fan «tft ^rcaftfci cwi aft 
a*WWl T? TOFt* *t*l <88* fan 4*- 
Tm awrcn ataftr <a* w to *ai 
atai a*^faa a* owwftr 4fa atftft 


a* ai ca«n aft*, *i nra atg «nrc*ft 
*rWVi ¥tc«n area atiB toi aftnftir* 
w®*rftai 

ajtdwa f*fa* aafawi * sjtreai c*rsr 
cafaata-8 *$ft c4ft<s a*r*i<sftn 
fan 4aa >rc*3 arfti ** n i 
astoftn c^tiS qfa ^ 
cJifatn-8 TOurcn « cuft'e-?cfei 
•itdcTO. «tcw n "t^r^n f%5^r>n— 
TOI^ «lfa ft sil—'St* c^t« 

fam =n i 

o ifaft « *H ftat^^i 

^1 fani toi TOi^rn* 
ftffei «rW»r cnnTO i 

5T^tH 

®i: «it* ft c»fa n, c^ft^tn- 
8-«fl8 C^fft^ (8^ <ft 8WTO* 

’T^tC# C^Ft^T 4*11*1 *lftCT *11 I 
C*f ^ft C^ftftW 46tftlS ixm, «1- 

c<rc^ c^t^n «, TOi^in aft ai 
farm 'sft i «ft*uc^ a*r 9 i<sr?«ii^ 
nt^Haft fMtcn 4^i fttroi ^i 
m i a«F«i4c? cawa c^ft 
*n:»i« m w *n i 

TOi4cn artain *r«ta*ift c?t*r ^t«t*i 
*n ntm ctoi« fcmtftroi 

*rftt»ij foyv viro i 
«raa ca iftiB c*ri8 t5 

catroi ari'*i nwa aft^ft adftf? 
JT^wtataj ^:a ar»i aw *iw i 

faftft towTO ^ 





*ft 5t«i 4ft 5t* i fasrftrhr ’t« l ft 

5tt»n orc cif<n cntf i 

®i: ^sr a, Jft®wc55 ’jk^rn 

’wfa <*m 11 Ffai i 4* 5ft 

" csfti i 5fk's •r?5 ?ft *11^5 i 

*rft*iai tt*i 5 ft $*iF5 ntn ft i 
wc? *rft •tc? ?r*i •ort* or •fwi® 
«ffH 50f ^ftt«, ft: CFlfcl whf $«T<r 
*ohi ftft 5 *ir 5ft* §*r« c*r *rft 
9 ft?t5> 'an fas <rft 4i i *Jtowti $5 
?ft <ni nr? ft i wyft? ^sit’Flir 

« *ft Oftl «1 5^v5l C*ft iftft 

5ft ?ftl ft: C «lift 4W5J 5ft?I 

ft dWfttfS TC&ft'S «f?1 ^C?C5, 'SI 

tftftsfa w s»i 5 ct cwpf w m *rtft i 
'fllS 5iftn c3ffi?i ?tor *rft ft's w f 
«W ^Il'S C5ft ?5fft? ift fcrift. 
•fttft* 'si •ftTta opt? tonfift c?$ i 
55*145 cm Clift's ft'It? « 5ft 
ftwfft 5ft ftn> 4nfa j r? oi?fti»fa 

(*rt*ftWRi f 5jffafttft?i) «i<n¥ 5t: 

fe$fa?ft ft?tft\ srtftftft?, 55*i4ft C5t? 
*5 ftft? 5ft? 5t505* *rtft ftf 5pr 
*ftfts 5ft, «•,••• ftfet? few' ft 

«ntft? •frfti •fin 5t5i w, cfvntw 

or®fafe w*i tftra ntn (^*fk ort5 
•• fegft5 CJF^Jrfai «lt505 ntft) I 
®t: frftfifo wpr, ftn 
*v ftfeft few' ft 5njr st*r tow, 
wstft? 5tijr sftr «rr? «t*| *prfti 

oftfa5t? 5fljww ?tfeci»fftrft? •ft 
••J* C^I S it—H'S^n ‘5 •ft, 5ft? ®tfe- 
•wfaw nftqfi ww i 'sftfti 
ftfsw *rjft mz* mv\ * «ft i 
ftwftfti ^*ift 5»r»« wfw ^18 


5ft ft^RI 5C5 ^9115^ C5, 5WW *lt^I 
««n*i «f« ftft<rt^j cm <fti51 ^tc?n »ft»f 
5JtWI ^tCWftft? ^ *T® ^ <ftTCW'« 
ftt«TC5 I 

*fjfttC®J|1, 5JtftC¥tft51, CWf C^Tft'S 
^«ift 'stftm <47 «r5tn— 
Jftftjf J)5t?t“t^ (JtftiTft-8 5TO45 cm 

CTltCIf C’T 5 ft nrttPf, 'StC'S dll 
<SfC5?1 1?3> wtw m %lfcl I 

'jft^tc's c* f«»«ftni 5 ft 
dlPRf. «t5 «ft5 f^sftfttf «lft5l 4* 

*\%l! nt'SUl ftC5 I 5ft«f ? IC'5 55*WC5 
or 5fai ofti ftC5, 'si ^c^sr w i wti 4FW 
^<r mi ft*fft's ftc? «rft (orftrftftr 
ftrw ft? cm ft?*! ftM (*^ft«i w 
5w«i4ft55 w wrte ) i 'sr^ ««| 
5ft1 ftFCTS ? 

^t-ri 5fl ftorfK s(5i:»i5 
'sft cm «ror5C5nt nt5,«ii «rft cstft 
c«rft *rc*r w cm $\m 

'Sft ft«i onft i 

fti csffe c^tnft'fsr irrmfttn (*ffti- 
cmu 5jtftwtf^rn) ft®tft?ri W5* «, 
55*1^15 C5t^ sil C5ft fiT5tC55 «TM «TtC5 
m $ft1 4<W ftlft 50R I 

«rftf*i5 «5rtft cm mi 5^5, »i«rc*i5 
5ft?'S9i 'jftfti cm ^-fm '•ft c5?t ii, 
•t* 'sft «r«rr*r •ft 5C«n 
•« ftg nift, ?rfi w 

•fft 5tft« < *rt5c'5 ntc? i 

flwtfhn 5 * 1 ^ 5 ^ •ftfli 'jftfk's fifffti 
ci ipn mm m ♦fftfr's, 'sft <rti C5fti8^ 

sit t5^C'® *ftC5 sill •ftft 4TCT 

C5ft mm «ft*i «rtc5 ? 

•faftwftt C55t*s C*ftOF5? 5l»)sr— 



« fwta t *1 ?!> n Wrt 


jito! 4}t«i «nfat?-* *t* c«rtv® 

WIT ?1 ^tCTftftt!? ?t?1 «rt!ft!? C»ft 

unit* c!ft nft?'!? to f=r i «w 
**n cw ^Itoi *ii wt? !t?ft*it?, !t? 
3H»J^6t^ «l!tft8 TO?C! I TO? !t*l?1 <S® Wtft 
c?, , ?ft?k'5 <ro? to??' «rM *ti!, 
*ii $ nm w(h w*i? *i?!t? TO! TOfro? 
ftre cto?ci i 

C* 1=T C^t=T CTfriftTM, *ltWftft! 

?£«IJ CTO! 'St? C5«ffJW!l TO* !?C^ *ltW I 

C!ft c!t? catnft «Pfot*U *^Wn toto$ c!t? 
4Hitwt TO !1—w ??"fft %to*i® !fw? 
awfa *rt®?i ?t? i «rt?® 4! tow? 
c?w?ftrti k «rtti *rtm «rti«rrtm to 
^ftrcro«-«fCTNf^ to *i i 
ftsft 'TO?® *rc®w—*TOft wnflg *11 c*f, ?!!- 
-jt? ?t?t«t!lt?? «rtw to, tob: «t? ^ 
«rti crorfe! toc* TO? TO? *iTO? core's 
to*TOto t?fc c*ft?r !?re to? I ft! Mfa 
(? *ft®?1 ?tt?, ft?t? TOft ftft3 I 

^«ift c?ftTO ?-8 ww? 

C? $f5 *ft ftwt4*hi1 <trH !t?C!?, TOC'S 

*ito» *rci? tow IS ’Izrail or*n cni! i 

c?t«ft TOlTOfaf?? *£TO TOS WTO'S I 
w? c®rfc c«rtnt»i*t^ TOroitTOn? TO*. *$*i 
TOc? 4? cTOtow ?jt*m fare ^iffts to i 
ft^ftTOTO?? TO: 8rrftf=r cTO?t?^*t 
5ft«® >*ft qptt TOtwIftw (dwrfr) 

TOP, C?ft?t?-8 *F|ft TOE^ftf&i? <3fTO 

?!®1<StC? TOW TO$t?t? TO! <?! TO3TO?tTO 
*NW\ I ***• TO 9 ! TOTO? ?!CT tffttWl 
*m TO®! 'It? ft!t>H 

afifftra wn 

TOlfTOlfa, ft^ftTOt® CTO! ??fct? 
Cflft'S 4! TO?tW «Wtn—!t!^ 


ftftfe !tl! CTO!?®? <!P *l?Wt? TO 
fffal ■Sl'lt! !!WTO1 4! !!1T ®t*rt! 
ftc*r '»•?? c? ft*p »iN*tT! ft®t^? 5 i s rti: 5 i*f 
^refeft«i i *r*f ®i ? Ftf*f! ^tf«V\ ^i? *i3^tft 
ftc? $tsl C*T*rtW !tftw !WftW! I 
«?< §k? *FC?*F ftft^ BC5? 
itfl.^C! CUT! C!TO— J !t?! TO ^ 
I CW !tCT, CTO 

Pl\?ft*l1 !*tfta *ITO I 

'«r!^f < s« TO? 'qtwt^-^TO? ’fftc?t? to? 
ft®1 C??l ^Jft^l? ?t^!C? TO^QC^I ft 
«rftft?i *ic^» cwt*r c*i?t? to® ^ ft 1 !?' 
(SiTO ! TOitwr ??^ ’jftlt? *ft*n croi 
^C??f “I'S ft®^? ^^tC?"! ^Clft^l I 

sfgt®i ftc 9 !? c^fiftftC'S ?tft?1, 

'Bjtc*fft? i i» wtnft, ^r. toSPi?i « ft^ft- 

9\ltr®? *T5t!l TO? ^ ^t? 

'siCt? *5lt^C^ ?C , lftC ? ' 1 ' ft?5t^?1 I 
?itaf ^ ftft^ it C*IC!® !l?t ^C? W I 
ft! $ft»iw 4 s t*T *F'5? ? '®ft ^*11 CTO fTO'S 
^r?, ?i iTO^t? ’f? i!t^t ’tc?? e ft’ttw w 

C*fC*F® *f!? 5? ^1 1 

^ ^tTOc*'? ^tCB fm\^\ ?a*ftft- 

^ft? uft^l TO ftc®'^ I TO?*F ftftcfe? 

^<f ^k?, 'st?® to?! ftftfc TO 
TO? *i$ I 

^<ar^«l *ay? TOt? b?p ^15 TO?t? *1CW 
TO! C!t?l1 CTO! c?^ CTO?? !*t! 

!k*F 4C!?tl? CH! C! 8 1C®11 I 

«ift «ntpft ?^tf%! TO^i i 
! !!tit? CTO!TO ftwft^?1 C*T «f 

TO? ftC! ^tftc? TOtftmtTOtar !?F !C? 
ftc®1*1» C!^ *T| ft 9 ' IC^ !t?CT!. C!^ ?1 
ftrsf? ^ftf5 to fro? *rli5c! ^tro? 

C!TO®1?I 



TOfc, i»» 3 fro* «.* 


c*fc c*$ caa, pv « 
atare caaroa *tt*a fro fata saatona 
<(#d ntfoa ffana i orat* cntaa, a*»a< 
cahPw dfaaacaa fo^a cafaca 

,<nd mftp aftftta *toi TO atato 
^ TOi caat* cnrataa, afa ^i 
TOi caare cnt*a, *ca atfa atscaa 
capTOfaTO-pSta aTOa* TOffta afratiBa 
TOi TOft to a'farea i 
%$ fafafca croi crowa ataj toi caa i 
ac«r *\w 'jfaat, ^ atf—aaataai cat* 
*rca cat* y* *at«ii i 

<a*tB TO«r* l lfa* TOta a<itfe* 
TOttaa *tftat at* fata fasrrafa cafra 
fasp taw oft-fw fat* a*ai to ata i 

(FifasTOai 

ajtattsai, *Jtfat*tfaai cat* *. fa. 
csfa* aata 'fir^tn—■at*Jt*tfa* wi— 
to ca TOtaj TO i TO aat* c*nrtr=r 
TOta TOta at$a aft TOfaai i *t*a ^ta 
*ai *t* 'roa atta Pta *f?n, TOta at$i 
TO fefc*, *aa* ai atftata fafata alt* 
• 4* jjTO % at*t* =ri i 

atfcfc fc^aaa caataNft* atf-ortaa 
ca pTOs c*tai toc*> *tc* caai att*, 
TOta *ito at^a aK TOsa* atf-catp 
^na fro TOta att*> *aa*ai *ttat* 
TOPrai cafata <ro TOtwa fat* 
fat* aftftta n*t*i ca fnai « TOta 
at$a aK c*ta c^t=c crop caTOa ca^ 
fsa ^t^rh«r afaa i 

aft ftata *tnatan *« TOta fefa cw 
) ip? f®fdT ( *ttaaTO& ) i 

?afa** ‘*ataj’ attar attar ‘cart*’* 


arati i dTO TO fagfc aa—’*t 9 f*t** 
<aTOi—TO->rapra ‘ah’i 
cat* at?pa <a*faa *tt* cTO*** at*ft 
capta *t>iti i 

cTO-C&fTOtda a*ta*ta <*ft P*lf6Pt<* 
ajc^i wr ww i 

wt?t« 4* 

«f¥fi—fi&W Pta^i 

’T’r ^-ctwNf <ft«t*r to 
<troi, *Krft ^twa faafva 
toj af^t^ftl® 5t«itwi i 
da TOa <tsta at^ca <s&$ 
ci>Pjf»*R dfe cad faca p^^ta w *rt«rI 
d»i i TO awstartiB afca =n, aa 
<ftaH ^ca« ad atd ai i 

<at a^atafS farac^a ^ fpf^atatata 
faF^ca^a i 

^rtsjfar^ <*tt^ aatfro® 
fa^ cacap fa |B. -sratfa^ 

Ji^atca TOl ata—astac^a aPpa-nPea 
cntcntcatdfai atca ^af3 %*rs 
at^fwa^ «rtat ?cad i 

^a^tca ca'arta av* ?tcaa e n c^cara 
aca a* pf^’F TO^?la a<.^-faarfaf <at 
prffaaittaa a^ata facacaa i 

ftwtaV ®ts t. f^. i 
fefa ^ta^-aa'scaPrad «r^a ^atca 
aa 5 *! ataaf wt^tar cac^ TO^r >rapr 
acaaai Pirota »raa <4 «rffli5caF ^tfaata 
TO*T I 

TO* TOPtca acaaata aaa ad 
fcawffaaF ^artnap 4. f«. ^TOa 





<a*n «rfta *rfoiT* ft** 

srtftoiflwsi i 

*TtCTR[ *tf|*rtet*l 

c&ffa* cm srtt^sr arstftsi 
** wfai ^rm—ftrta ami 
«ato *rt$r*a fsfa^t* to *<*tc*t*tr 
§*\w >piif ^t*rrw»i ctI; f*i wtnrw 

*fef* *mw«i ifPr* *.zm i 
«rf M, ^tprtit* ft*cfc wtntw* 
4$ m TO ft*[*rWOTfl frcwt<R *nrc* i 
<«l fftntetw 4 *k* ctPr, ^®t$*t*i 
c&ftfs-R *jth*i <w fcnjv *ntfa *rcft« 

4f|5 c«wpftfir« 'srtff I 

5?s*r?r mw cfefai <Slt* <4 
*fti* »t>mt«t*il5 Tfftr^ *zm i ^ st*r- 
nfafti itnpf aj* ^c*c* «•»••• ®«it* i 

*rt$wr «rmi »T3» to 
m\ cm ntaPr* 4. fn-i 

«f*t"t—Sft** §*f* <4^5 ca^ «^i ca, 
putt* atsi** nw *fai can iv *ta i 
pitftrafc *t*k s^h *tm ^<rr nfein 
c’fai i ^ *t*tfc* aantfc <st*i«tta$ *t*r 


fa .wfcfe ttw far «rf*c$ 
nc?fa~far far sitro ntnr ftr i 

ni'fW «fa 

**i fWi cto Ite. <*rc. «rft «r*tfti 
»rwttfr «f¥tt—'atfoa «**a *c**f5 
art*r» *Rt*tfat* <8t*<5 »r$ >* *tc*r 
n«Htyi¥«tw «it¥tw *ift *c*& 
ctoc* i fatarn* *• *ft»r foe* <3*1 
cm *rcfc®fti it?i sorts i 
b ^ m% strata to a »rs <wij wfai 
cro* ^fsd *ra*ta«fas m <sto «i 
*tw «iwtpn st* i 

ntaattfa? iftp §a*taa cto stas ca-r 
falfta TO a^ats, fa astTO »Mfos 
ncrnn ^Vs to* i 


g* Jimiw:—ns , »5>' a 

•ffcta ft^hr ^«-r *Rffcc« ^w— 
u <s&$ ^ 

c^>nt c^t^ 

rtfcpft atc^a-” 





#*t w jf^n 


triw^rra fww 


Stt^Ml |fa5PT «Tt^ ^ft?tOT 
s£N i ft$ 4$ n4 nfotw? *ft?®fl 
Ptc-rc fe?fa «it« ^fastcs n? Ft? vf*tC* 
fc«*tft*w? nf??t? *tOTit? i srfwjri 
wtcf? ^^f! 5 ftrn h^i—* n h?*i 'Q 
*tS^3 H?*l *|C5 5 P3[ > *f *[W I W9 hot 

*m? mjtfw nrttf? &$< h??i ?»ii ?*?i 
Sift* I ?lt»l 8tt«f jt? *& 

?? i sttaji ft ? 4$ •^tchw fc«c? »r<wr ?*n 
*rft? «, ^1 Wf??t1 «RtW « 
HtiHf ?ft*t? H?tOT i wr finite 
Hfwtnft ?Hfi C&& *{?, Vf? 
■ffa? §«? Vi <W HfttW? 4*<5 
<TfftlH ?t?J TOT I #t?Mt? fcft’ffi 


(Neutral) *ft*1 ?fftr? *ffc? ?1 Ht« *ftW, 

ftf srfHFjn i 

sito5i 5 f np tft'® irwit? <jftit? osb 
towtfi^i r? ntfl ^tOT Ht*t?*t?i. 
?t?C?? f?OT «tC?te4h hot srtwjii 
>f^ftv® wtw? ?j?*t? nnf«?fti ■nftte- 
?tc*? mtft ?jtn,t*E&tsftc§tft?tft* 
fi*j* fc^nOT, ?t?t? ’Tt^tcHj 'sH 
jwtofi fcvrtif? *?i ^r?—<wftfifc- 
ft?t? fwft? «t*ft fc?t??i c?*?t 
?tft* *itc? i Ig *t®1 Hft?1 c?f?$ 

H? CHW? «twjfl 3 F*tft'5 

HtWtF?1«tffa? *OT^ <5*J 

*rert$i ntw i 



Wfa ^ f*FS 5 fa [ 9 j( 


sftarjn *i*»ic# ®fsi '«it?a e i 
^f^r® 5ff$t«l fa^t'rS 

w\ *rc<y i tpwifcsra w * fcr* 
3^ ( Distribution ), ^t^t, 

^ftpra ^Sh, 31 c^’t, 

<$*|B ^pi^csr >rf%*3> -sins 
$Pw5c»l?f *13*1 JfWJfa (Collision Freque¬ 
ncy), sffajt* ^ms fa^Tfis* c^ar « 
f^v»-< tafa&jgfpil -fftfi^vs: ftijfas 

W I ml n**I fofa&T fWcna ftfwr £f*Ilnt 
i Isfpra nwj 4?? nsif% 
'Mft&j ; «i<K 


«** lit?* *wf<3«'8 ^ fni^r «w* Hr* 
sis^ts ?pc^^r ms* *it*il i&resw fc«ftn 
Hfo aja*t* ^Ipsp* I c«rfa (Probe) m*$ 
nt*-fifw ^5tfl, qttft* srt«rjRt» 
W»m* «TWf **tlsi C?«fl W I J!K ffetfll 
m*f5 nt*ts*i ^jt*^5 c«rts ^tcw i 
Sftarjfa wfa C4tWJ fa^ss atai ftw 
nfas^r *f«i srst^s nfas^ 

wj sri s»f i ^t^fcNss c«rtpra artaj 

sth^ts atfpr, pfl ®fsr c«rtw 
*ttw mssfB ^f<3% ntr* i ctftcrc 



/S> rfVRT^r^r- 


>«k ftn i 

qjfwi &U nsfafs sis^i i 


jf^?i «r«rt^w^ w hf-flj ftfa >rct3 
«rc*t*t *ri sts ^i i ifpmt’ffra 
, ut 3 ?to stents fofrlj ftstnpi cs nifs ^ 

C3^| 3J35r$ ^t?t3 ■fiinN c=?\“f?! ^PFC 9 ! 

^twtwl **tl ml mfsras fclHf* I 
•IJt^ C«IN 

sttarjft fafnlj fawtw fs^s'«Iw*- 
tpra w ^tfasts Ig m?pfB ai3t^f9 *t*fe i 


' s rfa«3 ^fW3 <43% lpi*|pra Mean Free 
Path «imi *v ?et| «rc*tsf* I 

<5R’® <FW$if*I 'B|*^«f1 

**fcf i stNrjt* tot c«rtn ms* m^fe 

Ntai ^t3 55, ^T3 st^n 

>[5{C7 *nf srtarjiti Bft3l 
m i ^*rft c«rtc^ ^ 9 rf^f^5'Q star s at* 
^Piij f««, 9 if?3k*i nfii^sr toii st 
^1 ^'Stfa’F c^ft^ spfflii 



>:»*«] «S« 

fc*s©a ©t£3 struts fofnfcj ftgifa© C3©t3-3fag n s i 5 ?t’f*ic=T?i *rc<r 3fa 

^tcf i fai 4**r *f3ifa ^©t3©:$ «wwt* stf^tc* ^ft3 arai 3ta, w aftra tofrfcj, 

*f3ifa wm ®?iifa©3 i 331— w«fi (Phase) 'e ftvtora *rfw#r wi 

4§ *ff33^3 qtfrfl 8tt®F^1 *[**& 31331 
C>*frt nt«fl 3t3 I W-gfaWT (Wave guide) 

*lf33l aftft, ^£©1* «f®« f3pC?t£3^ 3£3T SftSr^f3 3*1 ^t*R *31 3t$re •riwi 

C«rt«lC^F (R. F. Oscillator) 43*15 4f*T 43*fi> *3^ ffcsi 4f?f"f© ^*11 

3t£* I 4^ C3t*I£*3 ***13-^311 afafjfa ^^fSc^F 43t£3 ©3«f-3tS£*3 *Tf*© 

ft<£3 a*ftPr*«fc3 «rtft i ^ fvrt; ^r©fatf©©f£3 afti *$3t£S i fc^tc* *rci- 

ataFjts 3=i c«ft«i£« j|fi«tca stPnit« atarjHt* frpifr f3**M <w 

nf33^3 ^ i as^-^ji ft»3 <*£3 afa^ra 313 i 4$'st£3 aft&r 3tfa3t3 w mi 3fai 

3£?I3 *ff33tf3©t3 fe*f3 I 4|©f£3 a^-WI ST£3fa3 C3, ©35f-3f*£*3 ^S3 3t* (33 



?3*; fs«5 i 

©3*-3t3£3* at^t* 3£*I3 Wfa I 


3lfa3l aiar^hr nfatfal (Conductivity) atap^fa 3£*13 3Jfaf*C *3£W C3-T 3© 
43? ©t?1 ^£® $£«1*I?C33 333, 331-*T«aj1 ( W«: *f*f «1 ) ^3 I 

fa f3<3 3*31 3f3 I nf33tCl 3fa3 3f3l ^5 3"^ nf3£3$© 

C3*f3 ^f3£* 43*fS Cavity <9(1 3t3 I £T£©J* 

f <3 CTOfa-ff*# *tvfv *jffafBa fnffa^ wre* i 

"%3 «©f3-afaa (Microwave) *rt$f£3J 1*1 ft«3 3*£3 nf3£3f§® »HJ3^ 

afsr^ta frftfcj fanm ©i£3* ©M^fa ^ifa* « csfa* c^c3}3 ^n<i 4*n 
'SJtfS ! t£91*3j£33 333 <(< £331 31 ^£*1 4$ *Jtfa{5 ^ £3©f3-3fa3 3^4’tC® ^$3t«f* 
n^ifa ^ SpfataRV , *f<«| ©33 fa»ftC3 3J3^t3 <«31 ^3 I >lWtf 

C3©t3-3fa3 t<Pl^J 'Q at^ v 3l3 hf-(^f3 3J©*)© 5f£4J<f TOt'fW* «*l ^3(t^3t3 «f9 

3C3I »IW W 3tC^ I |£9(if^Ci(a 33^ 4f |5 ip3«F 3J3^f3 f 31 ^3—'3WC3* 3C«1 *l%- 
«(Pf¥ ^£*1 'W 4^ >133i ^(691 ^3 I 3f3C< 5 3 Q 31 Quality Factor I 4*fB 




Wt* Jrt, Jj^Jl 

***rffrr??i Q «i«j« >r<m; ^f5 *?ft* <w fc3*r* 4wt 

*fa*i fcsi wtwwi if%* «fti*i nf %5 »r^tf ?si i m* Ttsre 

lf*51 O Tf I 4?fS 9t«fJll Tit* <fl*fi> SftaJI « fTOt9-ft*ft? >rw «ffflE i 'll* 
**Tt?c* «fwi *«tto»i fcsfs ^rtfl' tf ^tc* vti-nfWv, mjft-ifiwH* 
v*W- a ftUl « Q i «fasto-fastT* tjtti 1 afire* $s?t*r^ «wr 

*ff*^ tftapjrt* *1 fasts si** *r«ri ffai c*w *si afire 

fafifr» ail—ItiTlca* *rca <*m *tfc*rs itcs 1 stascss «r*f* -srire «itti f«Jit*i 

Hill fTTlI TS1 HJS I '*t€ 5 t’f f fC < ®« f®tfefo, *ff*S<* 'Q ^flte-lfsstl* I «f1C1 



'S'f^ T53T I 

Wff cs i 5ts-aflf—Interferometer 


*l« Stfare *ltS Cl, WtTC*a STfltf 
Stoats Tt13 SJtlW ICW C*H CS1 S? 

( ms: ^ «1) m 1 

^Of CWfiMfil—.Interferometer 

W <pr crets-sfar «wwiwa nw str¬ 
ata tftf vr, ^sit fast* 

(Amplitude) « Tift (Phase) nfwtfl ** I 
srfsrjHtfl sj*fftf$re afas *et, *ts«i 
atf jn afas f*g nfa citai *fiw is« 
f*$ ife *ta 1 stt^ts nci 

lata* w asstwa tafatfeja nfaa^r tftf 

*S Interferometer-isa ItTttlJ I <4*13 
qjg crets-sfas Interferometer-^ ^ifs- 
«iWf<l fa* «firfts5 j$v\ | l^fa 


SffV s l1?N ^S^tS <2f«<fW tf* ?|re 3 St* 
atm *s 1 ^stsns stt«f % ii it*i wts «rst* 
afastn* f»s «tst* *ta 1 ^=r «w 
at* *lre af%a «rtn*R s* vftfl 
vfal flfin tii 

^fil!rl « ftvtT-fritTWT 5 Tt^tCTJ 
^tT^TTt^tT TTI ^ 

«ttT TftfTTfa af» Tll-nfifT^CTT CT *fft- 
T^T^flrs^ ^fivtT-fritTPW 
nfl^sr ^tlc« 'stfi fifn^T Tfin 

sftaf^ts tr<T m Ttri T^*rtrT 
ftfisw tftfm Interferometer TTTft* TTI 
I 








cncnft*. >»«»« ] 


csjtfecfinrt 


nifoifa *t$f« «rsfw «rwi- 
«fa nifcfl hi ntd, nw* ?tii 
^ sRFjt* topfrj *tm w 

7§7tt7 i 

*iwi n*tf*i «rnRHfa 

Spectroscope-47 7R7t7 I HW SftlRt* 
RPlSlJ faintl Spectroscopy 4lf5 'nfo 

jjfiRfa w jet?*! iw i tsfa wt«i flt«rjrra 
stnftfti nfa, ^st*Nfai, fcniJcH *m 

«TlPs HCl sffaRttl nfttOTfa* «r«tf7i 

=n ^finn «i nrt i srt«r,qtfii 

iRch Pi«« id lift n$ nitw 
(Kinetic) nfa I ^Rt7 wfoOTI flJVI 

nfo dm-tfWfci 


tot i fa«H<tnt 7 fivfo qtPrci *twn 7 
Hn*rtai Brt=n nts i 

C7 nit^iw HU ^1? ^rtcnRife 

w, tenfrmr icfrteftifa nutcm 47tn 

HW IwiljCH *ife ft<f7*l 171 it* i h« 
Itfcl $f*Rt7 W faW ClVfn WW 171 

Wfan I 

ntrftfifefinfa sttutci rRch «tn- 

7tai « fcwilpni *m «rtfi7t7 fe*frt 
item 7tc<(fftfcfi7t7 fafspit* §«<ns 
|«7 nwi n«Hi m i nt^’Tts it^t7 
7d7 nWrw 4^ nutitf w«ft 

spntW m if* I 4^ f%C"t^ nips Neutron 
Detection Technique nfd nfsfp 5 ® l 


<J 5 fltfatl 7 171 

cntn 


7 tc«7 'ititcn ^ R*rfi« itsii chi 

7t7, >5tc*r?r «rcuil5 4i 4ii§ i ^R7 
7 ^ v6Ri itn « «rft»iti «ritn id; hr 
«rcw qj7 ^tcs hc*i «rtitcn 
citi> c?7R i *ii c^i4 KM-^? Jttcn 

^n<SfC^? ?77 ft<7 HI 77 I 4t?7 7 ® 

Wfcl Cftfr Id 7*17t7 wcw fes 41 
WWS 411 (Unit)-47 *& 7C7C7 i cnft 7C»|1 

Ttf C**fC^ *fpr^» ?77 I 177C1 CSFtf^fal 
411 (Astronomical Unit) 7«li 77 — 

> cafJtfafal 411 7W1—^ss>s*« ip? KM | 
itwirt P7 ^fn^R c^nR ^ cantf^f?^ 
•flf ih nfs»(tn« Rin^r ^Rutarn^ =?n i 


*1t8r^ ^7 Jlfn^R ^ «lR 4 * 3H 

4HH (Unit) ^ I 

aftwm c'4c¥ w «rrtnti dVitci 
«rlwtfl fas&i nw ntcm m win® 
«ittntw nPs c*[t^i5'5tR «••,••• km i 
41«rtwt ?? cn^i 

W1 c«fJtPsfnit7 ®rar 411 (Unit) i 
7*11 77 4i nftfe-fcit* 71 iRnti-7^ i 
i nt^-titidrjtPsfti4ii 
(Astronomical Unit) = >'8«9i x 5<> s ^ «|<R 

»8«*e. KM I 4^ f7C>TR 

C7C1 «T!7td7 *ltCT1 ^ttnc'® * 

RR& ntcn i 47 ntcn 7Rii, liitw ► 

fHf7& nd 1R71 c?Pr ^ I 





« 3 + 5 f«fawfa t W 1 


C*Jtf4f935tC9 'Sff* 4* 3*t9 4*t*9 
(Unit) *'<1 uq^rtC^T 9C*l 9tfa I fosrfft* 
9jt*rft9 »ifafe-t9t9 91 «Ttwfa-9rf9 ctn 4l 

4*C*9 9J99(9 C9*| I 4$ 49>*C* m 

99 *ft9FT* (Parsec) I *f(9i?TC*9 < ‘ffs I lf 4 ( 

croil WA I 

> *fNC J T i F = « «ltt«il'*-99 

= ^«i^4s8 CSfTtfaft* 4** 

= « *lr8 x >« Sv3 KM. 

499 C9 *t9*i wfotw *tt* 

^tt§, 399 at fa ft* '4tfaif*- 5 fa i «i<fa 

ca$ *t9*i C9C* ^t^tcw 49tc* 
far wa qtat i c<c* 

^ft«il ^ftC4 a\za * ftft$ i *fa tosh 
«pw *fa*1 C9t* '"Itwi «tftTr® *4 9§9 
9*11 *&9—4C< »••• 9^9 5|faC»re 
faf c*$ I 

^t*tc*l 9 4 ( 9 *ftf *!9 *rl*t 9 ftftsr 
9*wi i 4c*r9 94-csft9n«*j cwi ca ft*fc 
«rfa ^99 *i 99, <9f4*ic* 49i 'SfWw 
49< wfft n<**t9 c^c* ftfeit i cm cncs, 
«rW9 49^ «®FE9 *r*<?i «|9*t9 qfan- 

9tfa i c*f9 c*ft *t9*i 7$ c9c* ^fawr 
99'®*! 94 i ^fafa ck 9 "®lt9* citfc 
4t9*ts ^tCS* I ^£99 9Jt£99 8tro 'S‘1 

9Tfafa** 4fa*1 C999 C49ft «Jt9fa 

■51)66 W ^fafa * 5 4 f 9 *fa 3 cm 9 t 9 I fa* 
4t9*t9 «9fW9 *|N*J 44 <Bjf9* 99 I 4$ 

*rfi 91 cmi c*tc9, 4tc4 *fac«9 9$ 
"5ft94£99 4f9*1 "Q^rC-T *lliA «• '® e J 49«, 
*91519 «lt949 08 **| 9t4l 

9fa * ^fa* («c Scorpei A) 49< 
C^tfcfifa 9t9 «JM-9JftH9 (Van-Mannen) 
*t9*1 i 

'«»t9k l 19 ft£* 4t*IC»l$ cm 9|9 C9, 


*9 4t9*f9 9^ 4* 9*C99 99 I C*fafB »lt«1, 
C*t9fB 9K C*t9{B 9^9, C*Nl8 91 9t*f1 I 4^ 
9tiS9 *ffa*J9 *T9*1—«t9*f9 9f^tPt9 
<5tn*ltait9 I 4* 9« C»l^fC* 

5f99 5m« 49^9 ^99 99—C*t« 

«ltC9l C99 99 91 I 'Stf9 v S «199 9^ 

5ff5 *\fa 49n ^C9 ^it*! « 9^Cf «1t*1 

C991 C>r9 I *rt9 C«lVw 9t«f1 9> 9t91 
9C< I ^t99ff9 M8 4fn 99 I »lt»l *t99t« 
9f9«t^T9 *f*19tarl ® *9, ®Tt9 ^ 

«t9*t9 *t*19ta1 *C99 C9^t I ^C99 9^« 
C9f^i^ Aim I %liA 9f9^ft*T9 *t*Rt41 
9t9Tt9tf9T—«ff9 ^’” 0 CA' I 4l 9C®9 9t<*J 
«l?9tW f9f«9 (.?T%C® 95^1 

*91 5C9Cf I ,4^ «t9 9PI1 -O, B, A, F, 
G, K, M, R, N, S I '*t9fPr9 ^ G C39%9 
'Sj^vs I «lfrfff*f99 ! t'T «f9<M9 >19it9« 
nr«9i c^f:^ i c*^ ^H9f4t9 nK*j^ 99, 
f<fS9 C4%9 '5f9*t9 9C9J WfST 'SfC9* 
fagre *ft^*J I C*9<?l ntf*J$ 99, 

xS(9*f9^ f<f®9 ^9:9fs9f9 "4^ I 
*19 AW AW *f9*tC99 «lt9«9, ^*9, 
^t*T9tan 49 n «{C94 f*§9 ^(99^9 9uC® 
9tC* I 

9C9 419 ^|C?T C9, ^9 C999 4*fB 4ffl*1 
49 n 5f9-^Sf9 C999 'fit 9 9*l9-*I*r« 

f99fC9 ^4, 4fa9 ^t9tC*T C9 «Wfa5 
4(9*1 CW9J 9f9, 4fC 7 f9'9 f* ^C<19 94 ^9- 
? ^9t ®1 91 «ftC9 C*t9 C*f9 

4t9*t9 I TOfe ^-4*fg 4f9*t9 5gfa* 
4ftff*«|94 41J99 5 19tt9 *Tt«91 CAl% I f*^ 
94f9 9fh1 C^f, , «lf9*t\n 4t9*t9 <StC99 
C*t9 >1*19 fa»l ft I fa* Cff91 9f9, C*t9 
C*t9 4t9*1 4** 99—4t9l I 4t9*1 

4C* «m9C* «f«fft*f *9C9 I 4tC99 »TW1 



CW 55 , ] <? 5 FJtf%C*Rf W 1 o* 


*5 55 ! I> 5ffec5t^ntE5 C5 >[5 

'Stwi c?5i 5t5, ^83 cnf*itt<c>!§ 55 ®hi*t5 

SfttfJ 4 8*»(§^ ^SJJ—<8^5, gfpg jj^tjj 

fi> ^Jf I ’Slt^ C^C3J c?«f1 C’ftf, $$C55 
^ifa* ®t5*t5 vs-efB ®t5<pi 45^3 

i ^eht* c^cai ^ 4fe>i5 

*twt«f*rc* *f5*«tt5 c*rm 5f5 sii i 
^sr fentn i 

®t5*1 *rTR,5tt55 5< « &s?*ij5 
*ff55^n 35 i 4fe nf55^c55 45^1 tft^i 
4®1 sms 5 ^ 5 , nw «jt5t* C5t® 
%5 4* nfatfl C*tkf, ®t5n3 'qfati! 5*51® 
'ffw i 4t nf^\s5 faw faz*m 3?tc^ 
wj qd nrc* i nq nfaq^n *uvu 

nfiiq^R*!^ 4* 51 8I#|« C<fN C*f5 ®hf*1 
4*fe *tt*l3 515J 4$ nf^^-ES 5 c*!^ *C5 I 
4fe nq ®wtt* nfqq^q%i *\m m 35 i 
^jcww *K«tjt« t5 5*5 w i 

4ft®1 «lhl 4* ef*t£55 ®f3<Ft5 55(it5 
*tt«m cnt^ i c*t5 iftitantfo ®fq*l, "ft* 
wai 3 rf«rt« , i 55^c*i'ec^i qfq 51—3^ 

4'® fes§j*i *u «d cq, cm ^ cstn cwtfe 
=15, fe^?I ^15*1 C^fC^'e fes§n®5 3^5 
«d—'^tqfa fajita ncq ftm® 3a ^ 
tftq ^tc’fa «r«tf 4cn nc® i s^fat* cqf®i 

CNova) «j«ff* 5TOt5*1 ^ c*ro , 

41*131 5*515 <jfei, ^55*1 I f*^ 

*ff3*{3 ^**|5 5tC!5 'ajfaSI 5tfn C5tt«f 5® 

^t**1 OKt® ntfe, Wft5 

<5ftif5 *T«fJ1 S ' 000 C5tq* i""-^TOJI 5hf 

jfrifo «r<rs cn °<«° # n^$ ®tqq*i ntfa cstt<r 

OW« ntt5 I ^tq^fq C*llfe ^Jl 

«rt? «x>« 5fl -^ si^® i 

'em 5 hi 5tC® 5rt^ttl5 
C551 ^tc^, ^ «i5f 1 *prfa«ft5 


lf?CTCT^I CTti»t^S«tW ^5 5frl f^C5 
^tt*rt5 ^1 C5=T ?-«tw 

I sjf «|ft«it5 ltft*W 5t*I I 
4*1 WJ*5Wl (Tf«n ^rfC 5 ! C5, ^t5*t'Of»I 
C^=I 45^ *t*t*tft 'at® *C5 I *t5l- 
*r*c*t*?n w*fm fwc* spi^ v5i5*t5 
Jf^Jl *5 «5 4PJt* I 'B(tfl« WI *55t5 
hr^5 4^ «, irttn^r cw izu w*tin 
f>rc* «% ®N i 

55^^55 f®^>^ *t5t*IW5 

CW5W C5*f1 C5, 5f5tC5C»r 

4^ <Bifcait3 *fef5 I ^5fW PC55 5W 
4 ^n ^tC'T* *t*t*tft 5CT 5tf55l 

4^t5*r«ftc* i j**«tc5 c*<rrsnit ^i— 
C=rf% I 4^ *515 ^ 4$ C5, 4| 
OX i« i0 JT?5j* vsfg*1 59 ?C5 |C5 ^f^S 
?W« 4*^ f^C* f51501— 

Wf5t5C 9 rn 55t*tW5 ^PT* *5 I 

4$ *t5f*lt5< ^4WI art55tl*T5i5 

m I c*t5f« «lf5* c*Nt« 51 

«f**15 5^5:5 ?C* 5C®C^ I 4^ ^5 
«1551 C5 C*5?l ®t5*t5 ^t^l 51 

®f5 '5J®tC5? W5 5 * 1 , ^1 55 I 5^5*15 5*Cq 
'9f1*I1 C5, C5ft5 ?f*f5 5t55t5 51 

^ff® *5155^^ *r«rfaf 

«rf*t!55 C ^ ^5 wn C5i5 | C*t5 
^?\ 5Sf5*1 5f? 4^ Ji5fC5:«|5 *t*t*tf* 
5tC*, ®C5 ®T5^ ^tl»ltC* ®h*5*tf«5t5 C55I 
5t5 I 45t« ^f5Hr55t I 4C?5 5*11 

?5 J^*ff5*1 I 

$ 3-fen sf* nf®^tn i 4^ n5 

®t5*r5Q f* nf* ^tc*? nfl*t5 *cn 
3fi5i cnc^-45T« ^®5ih*>c® §d Kncf i 
nf«r5n «tffe cnc*cQ c5^f?(5«»c5c* 
vr km n<^ i £*t *C5 5tn i 





[ ibi 33 , *3 3<3ji 


<sr3-§3<arwto 3£«r tf* «rf» £3£¥£Q 

v* KM »tfto ic& 5WCI i 

<433 to* ¥£*¥§ «t3¥tw nto fafa i 
<4¥¥ ^t3¥t£¥ *5f3l 31 <5t3¥l 3*11 *3 I ffl 
#¥t£“t <4¥3C¥ *T3^f3 ¥£3 3£*1 tof3 
tol3 ^5t3¥t£¥ 3¥33'3*1 31 Con¬ 

stellation 3*11 *3 I £333 c¥3£¥ tfl3F|5 <$t3¥1 
^t3 3$fl £¥t3 <4¥ f3r-t3 ¥fa*1 33t£3"f£¥ 
Constellation 31 3¥33'«S*1 3*11 I -fffifa 
fft*! <4^ 33 3¥3[3$»l£¥ <4¥ <43*15 tol3 
3t$3 31 Bp|3Sr$3 335 ¥B31 ¥£3 ^t£33 3t3 
£3'«31 3£3£* ; £333—33ft —1 *fta 3t£3 I 
<4$ ¥3 3¥£3I3 ¥*3t3 ^3-Bf33 3t¥S *lt« ; 
£333—^p6¥ 31 Scorpion I 3<§3t£3 33 
<$t3¥t£¥§ £¥t3 31 £¥t3 3¥5PT9C»l'i 

¥31 3C3C3 I ¥3¥«f*l tol3 

tot* ^St3¥t3 3t3 *ft*, 3t<ft 

3¥£*!3 3¥£353 3t£3^ *tto~3¥£33 ^ 
3Jtl53 3< *, P, y ^¥Jtfr 31331 \ *, « 
5¥* ¥£3 to3 to3 vSt3¥t3 3 n®1 £3*31 
33 1 3t*to: «t, p ^«jtftr 3 m 31 — 
§"5*133 3¥ai £3£¥ 3ifW ¥£3 ; £333—3 
Scorpii, Scorpion 3¥£u53 33£1>£3 §"5*l 
¥twl I 

33 3ft3 3¥£<113 33t£3*f <4¥ 

3t£¥ 31 I «ff§ 33Jt3 £331 3t3 £3, ¥t*¥t«f»l 
¥£3 3f*5£33 fa* 3|* 3t3 I f¥¥ toft-f 
¥K33 §3£S3 Tf3 <4¥ 3t£¥ 31 I 
3¥lt3 £¥t3 ^t3¥t£¥ £3 3ft33t3 £331 3t£3, 
?-5t3 f?3 *f£3 *I¥J ¥3£3 £331 3f£3, 

C3§ sfa'Q nfaC3 3£3 C3C3 I <4«t£3 3F£3 
¥33 <4¥^ 33£3 3¥F ¥3£3 £331 3f£3— 
<4¥$ *t*¥l 3*13 nC.3 £3£¥ 3ft£3 3£3 
«rtT3l f¥¥ 33 *t3¥l <4¥§ *t£* 3£3 
3t£¥; ¥t£¥$ ¥tC33 33t£3»f 31 3«srfa 


C¥t3| 3f*3§3 33 31 I <4^ & #53 ¥t33 
«lt3t£33 <jf33fa #5 1 #3 

^£¥3 §33 ^f33*l3 '3t3§£33 ¥£3 
3t£<3 5 St3¥t£¥ ^£3 3p5£3 3£3 C3£^5 <43^ 
«m33 ¥3£® C331 3tl I *lt3 ?£^3 5t3f*r£¥ 
4l3f¥£33 ¥£?1 ^t3¥t£¥ f3£33 33 
f?3 !¥£3 3f*5£3 33£« £331 3t31 ¥(t3f 
C¥t3 <4¥ 33£3 «lt¥t£33 3t£3 C¥t3 <4¥ 
^t£3 £3 *t3¥l «ltCf, 1^¥ <4¥ 3*3 *f£3 
«f<K *?<£¥ 4f3f¥«l ¥£3 ^3 ^t33t3 
§3^ 3««!t33l *J£^3 £3^ ‘5f3¥t£¥ ^l¥t£3 
1^¥ <4¥^ 3f£3 C«f3£v5 3f3 I 4f¥^53£¥ ^f3¥|3 
<4^ #3 *if33^3 C3£¥l ^t33l ^f3^3 3f§? 
f333 3ft3£3 *Ttf% I ¥1 31 *£*1 f33 

31 nf^fa, 351 ¥t3l ¥^3 ?£^8l I 

<4^ 33 *t3¥t3 3£3T <4¥§ ^5t3¥t£¥ f¥¥ 
*f33l 333 ¥3C'5 £331 3t3 31 I £3§ ^£«11 
^3^t3l I §¥3 f3£¥ ^®t3 ^3^^ I <4£¥ 
f53£3 ^£*1 3^f33'®£ 9 13 3t^f£3J £53f| 33 
Tf^igf | ^33¥31« ¥l¥t?r '®t3¥t3 3'5^ 

st ^*1 I f¥¥ 31£33 ! ®[f3¥t*3 33£3 §^3 
< 5rf¥ft“t «T¥J ¥3£*I 4?l£3t3¥ f&£^3 "®lt¥t£3 
<4¥t 3£$3 §s^3 *>1B ^t3¥t3 »I3t£33 £331 
3t£3l <43 3T3t3 $ ^t3¥t£¥ ¥tgf3¥ 

£331 f3£3 £3f3 ¥£3 ^t3£33 f3£¥ C^£3 

f3£*l £3 ^5|3¥t3 «Tt3 §33 to 3t£3, £3§^ 
^£*11 JR3*t31 I ^33¥3f§ £33£^ f3£33 3<? 
33 I 3^f33 33¥3§ ^t3¥t3 £5£3 ^3, ^®£3 
\Sf3 «ft£i3t£“l3 ** Jf3 ^t3¥t3 £5£3 §«Pl I 
3£3 ^£3 £33 <4§ cf3£¥ to^ ^t¥t£33 33 
«t3¥l f5t¥t£3 »|3 £3£¥ 3f^£3 \£3 £3?t£^ I 
<4^ 3f^3 3£3J m £3£¥ ^t£33 ?Jf 33 
33£3t <4¥ 3t£¥ I ^^3^3 «j¥£33t3 §33 
¥Tt£f 3£*I Wt3t3 £¥f3 3f§ £331 3t3 31 I 
<Jp33¥£3|3 £3 f3£¥ 3^f33^3, ^5f3 §§1 



(O 


C’TWfta, ] csrjtf^cw 


fac? 4t* ’T^aia to tola *[fafa® 
sWWan «rtcW—^FTtf% «f^r^l (Cassiopeia) I 
«f 3 to *1 to c*R $^asft W *wtaa 
^ stare i 

aafas C*TC3?a »ltlw FPflt aip^tta 
afataa fare w*! ^f5 a<? to to 
*rw to sta i toaf&a a< »rt?i—=rt*r fsan 

(Acturus) I tosfS to—to atfsft sps^jg 
(Spica) I 

^toa toa tffa atoa *|rea toH 
care to* a*ta cwatto nfta totw 
4? «rcto real ?rhf i to 5Tf»r 

tolfa (Orion) I 4re 4a* c^rf^M ^R- 

s?re wi *ai stare i totrea to tota 
^na to <aa afim i ?Prt -*35 fare 
totrea >rarecs to*i srei ^ 

(Serius) I 


ssi tol ?fa*l (Pleiades) to <4* Wfr- 

to tos—atre real na »rw 1 ctoSaa 
care rents’) to n<fa totrea totre 
real ata 1 4 $ asre *nl5 to*l wwtta 
*tofa sta tos ca, tosa «tt fare 
«refaai sa 1 aw^aa nfaa fare 41 
’Blasts 1 to^a « ffato attotfa 4af3 
^5§?i a^aKa to^t—to to catfa% 
(Aldebaran) I 

<aatre irefri s*ai s*ii aasta ca, 
cstas fa t5 cto$ csfa, ares^fa toto 
farta toto « ws tos 1 c*r®ft st*n 
^fafta atftofarea satoa fenta ai 
ftafta^t stre ^afa^ toa>i 1 toaFtto 
ca faata totoai «m a*a sre 
to 1 



31^ ft ^rtwrtir 


^fa^tC 3 ! ^f*f 

I WT^® TO C<*tre sjt5?5f *15- 

5t#t, 3tTOfa «ffft fa4tt c l 5T5*t5 *C5 
TOre i ttb toss m w to* *iit 

®ffare *rt*l c*rcs i 
wk»Wc$1 <w ***lf* wTOrf* c*?rc^, 
SfaM'^ftfare'S <4|£TO «f 1 bfa TO C'TO 


5J5$ft5? *4(1 ^fafavreft* TOre 

*rt*l cnt$ i 

^ «£«?* nTO«f ftfa ^ - 

»wt«« nti-fafik TOft* *w *«, 
*i ’rsrel TO »w TO frtfr 

«m« fan * ^srei «tctw «4i^| m i 
=rf5it^rc=r fafts TOTO fcfc hsfa to TO?, 
cw— 


TO Mt, to, fesrei **faro 



«^I", 8|", *l'\ ( W1 5> 


o>5" 5 1» 

S > 8 > ' 8 

5t^l ^ 

>«", 4", vs" 

5t*?ii far. ®5 n Pi^. f®. 

2 1» o'V' 5 i« 

> °8 > 

C5tlfi^ 

5", 8^. 

^5 'Bt5« „ 

*§", sf, ip ^Jffa | 


)• 


|l> fofa* «fift=T feTOTO *ltfB (Clay) I 
TOtTO wr TO? to? 51 *• c<ro 
«• to TO« TO^faTO «• cto «*» to 
TO* TO fai TOTO ont^t^ *wft® 
<w vWjwPnn i TO^ffal qtfifo 3 TO 
fe*rtTO <w ^*ftTOc? to w cto 
TO«r, qtfe* wfasi **i *w ton ?t&i $i? 
cntTOt* to Ifo? is* to i ftfafc 

TO*. ^fafaf® 5tfai TOl $$ TOtTO 51*15 

51*^^ * toTO* cTO to, - 

cTOTOt* TO toft* TON vm to i (TON 
*nrft® <rotre: TO to* mw *tft. 
TO TOj^fTOt* TO TOre C*tTO f?§ 


nfl*lH *HWtW C*fa TO* ^>C? ^CW 

to nfare ??n i 

$i> ftfa ?*re cTOi TOt*re: stafB 
*f% 'TO#* ?*re S* I CW °.— 

«tw: 3 faTO 3 > «rtvn 3 $* nfiraH 

*lttB C*ffi fst:^ ^ I *lt|55 f%^53 C^C 5 ? 

fef«*r, •f^* c®»n, 5>fa, ntns Njtf? ^tftl 

CTO fare ^C5 I <415 *fC55 ^t€f 
HtiBs mi 5fifo *ffa*itc«i «tfa*itlB <in\ 5tfa 
C^HtC^I I Wfa? >£f^*l 5tfa, «fa*f5 
«ffa*itf5 ^5^ *tf5 *|WR1 

<4i5^ nfajit?*!^ 3j5j cue ®\ ^sfaw m* 

575^^5 m I 





feta *«ri 

47 *l£77 7^ 5^ C7tf^ I C7tf^-47 7Htf 75 7*711 till ^£7$ ^ fifqt^: 

fccTF* *c* ta tafta ra <$** qtfec* 4 *fci tv 5F® *tw-Ttw *tsi ^ cnt^rtti 
’jfta «tf*t* C 7 $ 7 i I 47 «r«ft*r®; <Ftfta tw c 7 ]^ ^t'stsftsi 7-77517, wi *15 757^ 

71 $">ftl^57 Its 7J75t7 571 57 47*, |t£S7 *ftC7 I ’Tt^t^'r^: C7tC?l t& 'S^twl 57 I ifl$ 
7»tft7 ttta «lt5ft77 CSC7 47^ ^ 57 I 5ft? ^ ^<pf7t7 £ft?f®5 §*ft7 I 4*t$1 
<777-771 7t5, >^X8fx^|" ^5^77 ffaw fcntC7 7H-47tC5* 5t7f« ft 

t& fofl 571 5C7 I 47 *•$" X <t£" x o" $ftWl 7t7 I 

^t5tCT7 ItS CTOH 57 I |tC57 7C7J ftfafc ^77C»fC7 «tfPT ta C*tt?t7t7 *Tt»11 I ^ 
nf77t*l 7ti5 C5CT 5 tvs ftar bt7fifC5 Stn Tt7t7 e R5: <S01 (Kiln) 71 *Tt«ftl (Clamp) 
Ctf-671 57 47<, ^t777 C«lt5t7 ^7 fa* C’ft^tCHl 57 I ^ Cnt$t7t7 *f7 TfttVfa: 



bSm «■• ofiiiv 


^a^rgy. jsrs . 

$*ft77 7tfi> 7t? ftt7 #tsi C3ft? f77faf73 STTftfta TfW^T *I5J 571 

95t7t7 7TCW f75tPH 57 I 7t7 ; CW— 

4 ffal 7 C 37 Tt 5 tC 7 F« C 7 tf^N 5571 C 7 C 5 ® Wpitfesr® ^H 7 t 3 t 7 7 tl 3 re f*ifep 5 
*rtw I 5 t :^7 CSC 7 7 CS 7 7 t 5 tC 7 T «f«l 7 t *^5 57 I 7 t>Tt 7 ft 5 4 ffaF 7 t 7 

C 7 tf%^ ^ 7 ^ ^ W 7 'SfC^Tf C 7 ^t 5 T> *Th 871 V^V «W 7 t *^5 5175 8 «» # C 7 C 5 ^*° 

C 7 C 5 ® * 1 tC 7 I < 5 t 7$77 47 <, *ftfwtt* 5 tFS CTftwT® ^t* 17 tait 7 «tC 7 t** 57 I 

C 7 tf%‘ 5571 57 I 47 Tt 7 5£®5 ^t 7 i 77 (Oxydation) 

47 *l £77 5 tSf 5 t^ #t *1 ^ WtFII I 47 *ft*H I 4 ^ T 77 ^fW^W 7 Wf Jtffihl STfttfaf 

' 2 f 7 t*f 5 C 5 , *1107 fc*T 75 t 7 Wfl fc*rt 7 tC 77 >f^ 7 tcn ftf 77 7 t J Tt 7 f 77 f fsRI 


m a* »i\«tji 


»r^l8® 99 i 49 9tfj «^®9 «r«rfsr *£<* 
4FeO + O s -»2Fe s O a I 49 ¥£¥ «f«Tt9®: 
«••" a** 0 c^rfa^r® n<« ®t*i*itait9 

«rnt¥9i 

’tfc-ft* *9 f®f5 f¥£¥*99 I 45 w 55 

•w *9 w ^tfil? ■It'® ¥£9 I 49 ¥£»| 
9tfi>9 4¥tN*9 ^£*1 9t9 49^ ^ 9\9 «K£"f9 

*T£¥ 9t£¥ i 49 my a*«° piffe^pn 

C9^t ®tn*itarf9 «ri9t«R m i 

4¥5l ¥91 9£9 9t*1 ?9¥t9 C9, ¥t&1 

55 C*ft¥t£9t5 ?>£<¥ 99£5£9 W9*(< ¥1$ I 
^y\y *!^tw 3pf6 *ct® ®t*i ¥£9 c*rt¥tt9i 
55 ¥t£9f9 *l£¥ 5*I£9f% I ¥*T9 *f£¥ ¥t5l 
55 £*ft^t£9l ®ta 91 *£*1 ¥¥t2T ¥t®f 
«ltit?9f 9 f fWl 9£S?S 9f9fn lc^9 5^9t?9 
£9£® 9t9 I ^®9t ; . 45 *tft£9 f9£»19 9®#®1 
¥9*199 ¥91 «f£9t¥9 I 

5e 59 ¥l¥t9 ‘« m e l9 ®t9®9J ¥S9t?l' 
vtf«9l 4£¥ 5t9|8 9StW ®M ¥£9 9t£¥9 ! 

£3^9 55, ft®}* C«t%9 55, ^®fa 
C39%9 55 49<, 9Tfa1 55 I ¥t¥t9, **9, 99, 
*tf99 5®Jtfa 99 f?¥ £9£¥5 «W £«t%9 
55 9£%f5l ®t999 99t3F£9 ft^hl * 
^9 £«ffi9 5c59 ^t9 I 9ft9l 55 4f9t9®: 

fafal ¥*(Sr 59 ¥S1®9 fe*lt¥t9 %tC9 
9J93® ¥9 I 

45 Of*1 *Tt9t9*l ^Cu9 ¥91 I ®tft®1 
¥t«F¥t*l 9t9l 99£®f9 55 £®f5 ^£«¥ I 91159 
9¥£*1 ¥9*lt9 lt^C99 9f^Tfl 55 <1®f9 ¥91 

9t91 «r»ft9®: ®H-f9^ £¥£ar, £9*i*£9 * 

9^ 9? f*ll|-«ff®fet£9 «f|9 *ff99tc*l ¥9*lt9 

*t5 fevfl 99 I 4¥9t<5 fafgtf 9t9 ¥t9«Tt9t- 

c®5 «rf®f?9 8»* c9c«f «•• 59 

¥Wt9 9£9 9t£¥ I ¥t£*f 4®f»| fif£9 

C9sf9 ¥tW ¥T»1 91—95 ^C9 C9^ ! 499 


¥9*lt9 tT^I, 49\ 9tf5 99t3K9«» o :8» 
¥991«»:<« «n{«ltC9B C9"ftC91 ?9 49^ a«» 8 
C9C¥ >••■“ C9(^C<31® ^5t99t(9t9 ^%9 4^ 
99C99 |5 fofa ¥91 ?9 I fofa ?9f9 *f9 49 
9 n f 9 iftF ^9, C9"f "I®* ?9 49^ 9t9t9¥9 
¥tC¥ 9J9?t9 ¥91 9f9 I 

^T9t9®: $>9 49* 9tf*19 9f?tC9J'« 
55 fof9 ¥9J 9t9 I 9tPl, £9 49< 

99t< 99taF:9 a»:i:o Wtc® f9C9 ¥« 
nfiwh 3rn f?C9 C9"ltC9l ?9 I 45 f93!f*l 

5-^ttN£9 |tC5 C5C91 9C39 9t^1C9J 4598 Bin 
f9£9 « aft® 99tC9 f ¥91 *9 I ®t999 

¥(B1 55 9t^ 5"9tC^9 f9f»l^t:9 ?99¥ 

¥C9 9t91 ^9 49 n 9t^-39ft^9 9t9l 

C9t^t£91 ^9 I 45 99C«I9 f5c¥ 5^t9® 9t9l 
9t$ nt«91 C9C® 91C9 I ^5C9 «f9t9®: f¥T¥ 
¥t*f1 ?£9 9t£¥ ¥t?t?1 *>t*l 91 9\®r 9*'6 

¥91 £91® *TtC9 4®f?l I 

®t^t?1 9^9t£9 f>1£9^ 'S 9tf«19 55, 

f9£9^-^9-9tr?19 55, f9£9^ ¥^£59 ^H1 55 

«1^f® £9*9 9jt 9 f¥®t£9 9J9?® ^£6f I 

9^919 ®19C® 5^59 5tf^9l, ^^*1199 

49^ ®f99J«< ^9£¥ 9t9t9I f¥§ 9W 45 f999 
C"f9 ¥9£91 I ¥t3rC¥9 ®t9£® 5c5^ 5tft9l 9^9 
C9^t < ¥t9*l 4£9C"f ^"99?Jl t? ^ ^ 
4¥91 ¥9fl¥t5 C9, 9t#t ^®f99 49t9 §*ft9t9 
55 ®R9t9t9£*f9 9jf®!?f® Btf^l 

®t9£®9 Wtf9¥^ *ff9¥H9t9 ^9^® 

99¥t9 S 1 ¥t£^9 my «Tg9 5c59 ^tf^9l 9£9C^ I 
«Tfa£¥9 f9£9 9tfl £®f~99 3f£g5 99, 
9^ 9® 9t¥l, 5t9, 9*99, 9lf®93, f99r9£nt® 
£9^1 «£9 d"f9 ^f® 9?f99 ¥t£3?9 Br£^'Q 
5 c 59 99¥t9 I 

f¥¥ ®t9t® 5 c 59 §^*Tt99 499* ¥tf99 
¥9^t£®5 9£9 cn£¥ 49S 4£9£f 5tf5?t9 



cwfcw, ] krtofir&aii *«t 1 m 

ynft «t«i $e&* torttronr *tf%*it € i *r©j$ fcE©tE*r $Efa ^ta^rt^i ntf*ns 

*1 i 4i mv mfa®: vriiY w ^ fevitirw n i wi Ifo ci, vfmv tpm 
c^i nftsiti *tfiPF nfiRw fsiwtn i is ram, *rfts ftp* ifvw 

*JtlS *tfci cm Ife cnt^tt^i *rff ?t®r wxfr *rwfoT =nr i «t*t?i ’ijH* *fit- 

qf* « ^TOtfTO *ff foE® **1 ^ I WRT ¥E»l w«1 «*t* TO1 WtW 

'®r v ra nc 1 ^ sEfo, utofim «r?f® cwcn ^ifti w i ©t§ ft* fewi 

f%^J^ 41*. JTt^tW <** »pm *E3 4WCT wtfft 

«rp Ife fevnr ?e* «ftc¥ i mm antro: *tw 1 * i 


jjrftmEira c’frst* m\ 

ifraiOThrafa ftrata 

>*»« JftCT cq. cs- ^5J>T^ *$* fr^tE*!^ «W 'Sfjtcift© (Anode) 

«rtfa*t* wfa *fs c<*te* ©«R*ts ftcii 4$ <st*p **i **i >it«ft^*i 

41K v®tl W^t *tE*RT *l*fttf-f<®t^E??r ®fC^ 4 1 Wl* ©t^E* ©tESt® 

fa<pfr •TT'K-ftwtnfl ^Jt«rn (Diode) ®t*p *E*l I fa*ltE*l1> 41*. ^jtRfc®* 

* 1 lU 1J1 41%] ^tfesfa *ft«Tl cm I *lW©t ©tE33 ®rfa (Grid) 

fij«5fcsT ©ft *11 lfa\C* lETOfa *t*fl «E«l 3$© *E* §lE3t© (Triode) 
Jj©?!? f?E3 CE&1 ^al 5? I I ^t©1 fttfrf® (Tetrode), C’lE'&f® 

csf®«a ^tE^ffa 'aftE’ft (Pentode) ©f^sl nfo-^Tf^'Q 

^eses*; ft® frfafiffrfEW $U i m cm* **i*{cii fa*UE>!E$a 

i<|>«» «q|Pt? ^5(1 I fa ©tE 5 * JfJfafa- & ^tE© cm ftw-SfE©? (Potential 

fa©E3 11, ©1 ^<FJ; difference) *5$ ^1 ![f, ^ fa^tENE'frS 

c^E^r ?tki 11 m i cm t^’f© w 

«ltCTt5^1 «nw 41K $ ft fa ' 8 ltE 9 lf?l nf8?l 

sttE^I-^t^f^^ ^®11 ^f©E© (o x >® so C’lf^f^tS 4f© C J TE$C'<3) 

41*. fV ©tE^ 4$ ^JtESltE©?! W I fp^ltE*!^ 

^jlJifs^Eii? ffcsw vs cm ^tE^i-^rtc^a wt5E»w ^E»r 

sftE^P, ©1 ^tWtBJfl ^«E^1 I «t»p«ra ftvll "?f§ W <ltE^-®rt?f^¥ «l^ 

Cflfc'S-^^ffS (Radio Ciicuit) ^tC^Tl- 41\ ^ ^tE^I-^TSf^^ <£f^t^ csr®^- 

®t*p imu «i^<n mil ^^e© *m »it*rtE=n 11 1 

CNt^t?j5'5tE 5 f *\ift «ptf=r i ’rt'ffitf ftm E*tH 

®tE^ ^FtESS lft[C11 1W 7% «tEW *\V ^ =*1—-fl'ftEH I^V^f 'St *]C11 



* fauftt 


4 *«» 


t ilrf 9 *, >9 


*lf99i:6 C>lf9*'3ft9 (Semiconductor) 

*ftn *19ft<9 ft^9 ftc* Iwf §9 

5t*19l f9ST<,-39ft$9 *l3f Fife C9'<39l 

Wi 4«tft9 apfal 99*19 C9, C>ff9*'3ft9 
nfaifCt <w ^*if99lll9 <$* 

C3%9 *WK I HftfalSlW '«jf991 >T9lt 

$lft a, *ffa9f*fa fe9 fttf f^5I«, 
Gift's *9; ***fft9f*ft fe9 ft:9 f%sT«s 
39tft« *9 Hi I fo$ 4 $ ^«ft C*l% 

Wfafa f***| ? 

9fo-|* 3lCH9 fec9 c^ ^1c9 §:*i*]?C99 
391* *9, *ftn *99k<9 wc* lt*v*itC99 
39ft ft* c>ft «rt9 *9 =111 *ft9 39k<9 
fet9 $t?I*ik99 ^telft* *ffa («X5. i0 

fflftftfcl* 3ft c*Tt*t«) 9s?l9 9k* 

HI I 9t9»i^ *ft9 $C?1*§9 :jjff«ft9 ■tf'Sfftv 
nfat^s tarts*! *t9; ft* *ft9 *r*rtpf 
W*T < 5 ^- 9991*19 ft^s9 ftw 39F*5ft9 

5»lf5«1 *91 w 99 I «ft 399 <5f<^ 

C9t* H% ft^sft Hi C9C* ^v&ft 

3^, Hi C9t* F$<* <5R— 

*951^9 91 C^fwfe* ft^9 tCT*JjFl9 
391* 9 ct> 9R* i ^ftlffa 9wc9 >T9 *ftn 
n^ftc^ ^C*l*3t9t* 3lH£F« *91 9l9 Hi, 

*rNtflTBtT^ c*ft >i9 *r?l*ft* «frtft9i$ 9*11 

*9 I 

4Sl®1 3fa« *«*<8ft rt*M «ik5, 91 
<«fl99i c*t e itft''® wft cnw 9lf* i c*1*nfe 
3t$ *r?ft«fa wc9j9 «f9qftpf»i 
<5f1*tc9 (Periodic form) 9k* I 

mm tot x s$ rt«injr 99jft^ S9*t* *ijt*i 
*jlf3»t 9ct i ftft* c*t*rk>i9 *fejt«i ^JtlS^f 
ftft* fei9 to 9k* <w 
^r* ^jf^jj) (>•“’’’ pjftftfcfa) <$*i* 
3*1*f *91 *9 I srtrtftffa ft* 499^ ^*i5 


C*«lt>f 499 4$ i 9Tk<f99l*K* ftfaftfew 
ftTO 9J9*l9 *C9 ^1*^99 'SfSS'fa < j9‘f 

*91 *9 I 

ft^tC* <*$ 3rtC<ifH9tH C^t’TC* *R^ 
HMtHI IK, ^C^!*§H H®9f? 9S1 ^1*^ 

^f9*[?l«k9 ^fHl Vf9*t9 I ®ftrtft9t9 

n^Hki* ’fin Jft*t9*i wkia ’fkn9 i 

C*^HC* (Nucleus) C*^ *C9 8fB * i f i 
(Orbit) ^tCl 4K\ 4% 8{S *C‘* CHt^ «|5 
^PI*^ I ^C^*tH =1^(9 ^1919*1 

^t5{9flt (N -2a 11 ) 4«tH ofS *W CHt$ 
^ Ic 5 !*^ ^(9* ^9*t9 'SlRl I ^’ftCH 
N *w «I9fi|’® CHl^ *C?r*fCH9 5f^J1 4V\ 
n-v£)9 HtH «f«(H «R9F fr«fa ^C 1 * 
^^9 'SIC 1 * «—I 8^ ^C^1*§H 

8®f *C<* u£19n 4$ 8f5 |CT*$HC* ^ 

^C®1*|h 9811 *9 I 4$ 

nt<9<Bf 'SiST *199^9 It»l*|c=l9 JfR9tn 

^kTH *9t^ >1^9 I 

f9^S9i ^1rtfH9t9 *^Jtq ?lkH9 >199 vst9 
991^51^91*1 n99tl«ft fiwm ft^9 •HtfSl 
^1*119 >ife^ *J9 919 I 9^ |w*$9«Pl 
nN9^t *1991*19 >RSF 99'5k9 W^\ QW *C9 I 
*1W *1t*| C*fH'« ^9^lf«* C^ifl 9^ 

^«1*§CH9 *T^1C9 C*l9 <391* *9Cx5 

^1C9 HI I 4% *« 0°K v5l*19l3[l9 ft** 

9f1rtft9tW9 «T9^1 I <999 9ft \K m 
*Tf99l1 ^Jlt^HfH ( 319 >•« ftf»l99 «R’f 
> *in) 9ftrtft9tw9 >n«r f9ft:9 f9«t*i 
*91 *9, ^5C9 ^ ftatl 3rk<f99l9 * 
^Jll*§9f99 f93*l-*^JlC*1 nft*1« *C9 I 491CH 
^Ifl9 *91 99*19 C9» l ®lJl{^9fH9 *1991*^ «fi» 

tC^*$H ft®9l9 I ®f1^fH9lC99 8(5 %F 
$t*1*J?9 < ®nll^9f99 sjg^S! ^?1*|C99 >TC9f ^ 
*9 <419t, '8jJt(^9f99 , »J9ft^ ift ^*$9 



CWai, ] v 5 ts SfcWasfial 


•ffaaf^a *t®F I ^ ^froai 'SITfiato 

prfwtoa aw sf%<i, *fftona ^tasi 
*ta i natoi a*ta c?ai c*rw ca, ^Jtf*&afaa 
*ito6 ’« vtqflftata at$ ^ *ta 


S?trf%ttaa to* *tfaatf?>Sta *1*^1 *31 
I W?? «fat*W folfftaa 

sat* toca 3p«=n ??n *a> <ro$ 'qTtftafa 
TO atoftlta ?&Jt*l a^aiijtofcta 
st^taa «rsta *(a«i *ai m i 


f*W^^ 'Q ®TS TO3RW %ST 

are 


cws cwar® ®t: srearatcaa waf- 
*rsaifaaVa a<rea fe<ratto 4W i 
TOa^TOajtft «*£ ^IW^taa ^j-fis to §ta 
faata fag cTOl ai ^tofsata fcw®—’fcta 
a?^ to a^a $ta 4f^5 aar*Bt«»f»f 

**i i «ifaai caa -isatfa^a aaffaa 
to to f $t* faaw ^totsata aafa^i *rts 
ai *fa, m ato Ca ^fFltMl 

ga 5 toil, si fsato c^=r ctoa sfatoa 
f»15a <Tft* I ftwN « W*ftaa TOto 
w aw sta ftofas a^nsi 

to sfaa)^ TO*rfawi caa ft*srpni 
'toftaa «ftW S^I *I*TO 
qvz ® toaa I 

4W\ TOWl ^fafifS 'SftC^ W *rtFft- 
Caa efTO ^Nta aMTa* Hegel (>iv- 
>*«>) asattaa 'rontat toa; 

fa$ to asaftaa ’ffaa^a g* I 

Wars-toa ca aa caftro asata ferotfto 
to tow, si f=iCT tfaailS statute *ai 
tot®ra cata *fa ai—$fa*(ra si sitsn *ra- 
♦ffa^ta «ltE*ltfto to tow I TO1 aft*IJ 
a’fa fato «mta atfifa$*ii $t* ®ita-*tfaai 
to*iw ?rc* c ?a i 


^atc^T wfat&ft ®f: gwar^a 
wfa q^PIT at'«a « asfaaiin i 
c*r"f-f<t?cia ci >i«rafif&c^ 

^teWpreaa <9f« fwca?5T toif. 

Tsi^^st awa fafi^ pfflflsrS'l fiffw >ifa 
atlw*i ^tvs/ifa C 4^ wa wf-4i 
fNfasf«ir»a ^fs'acaa ^*11^ 

J)t:a *rfafF5 ) 1 ®t: Ric«ia w >ita 
nfaea « ^fwa ^ta «ff« 
aaaii m*u ^fa *rto*i gc«raiatar^ 
aa*i Staton 1 »ita 
atlwc»ia a - » gwaratat^ “Guide, 

philosopher and friend” ai?f ^^fa 

^taftwa 1 

^atcat cia aa 1 >rta at^c^ 3:^3?- 
atcaa l^af^f asatbt^ae 4% «rac?f ^aa\ 
«mwi ?ta fncac^H 1 vsia acaj &t?w « 
^ajtf^ ^caw gwarafcaa ^cafa 
Vocabulary-^ ?a?i 3a^ aBai-$af“lll I ala 
atlc^a ac^s tvcar^a as to 5 !! ^tata ca 
>ra sfa^ta cafacac^a, 3 ^'arata 

ttwa aw < 5 j 2 rsa mta aatfti 45a 
?<fta >rta att^c^a araitaiPia «taK ai 





[ * 4 , 


t^V 

W*. 'si awi ca, at«rar*tta* as 
wt*t* virf »apr at* attow fat»ra*ita 
at^at* at*faw* i 

W '« ffofai 9 ! «t**i 

*5*1 ?ta$ ®t: gtwrta a*fa aa fa, ^ 
waw* 3***1 fat* *i c*r|* 3*ttil- 

aia nfaat* «rfa wataai« wm 3rtfat* 
c«r**i fate's 4 ^ f 5 $t*t*a nat^* area ai i 
citato aa*ta* afc*t*. fa** §tera afa i 

“*foa5tar* *W?*fa «r*tt*f* a* BEN¬ 
GAL MAGAZINE Wt a*W1 Wf*$ 
^3* *4**1 I C**? 9 ! aifatfat** c*t*Tt*tOT 
fa^tfas ?ai awfaa ca, ««fa atfar* afaat* 
St'S! *aC*f* fag C 9 !*! afat 9 !* JJfi^S vtvs- 
atfa afafafaa 'Q atatfa* 5 ' wi a^ata* 
«f**itfa at* 4*' Cfti* fatfa'S (ftfe 
C*t$)* §*f|V aw I *t*1 «f**4tfa *5*1 *?t* 

afaratatfaw atatax aataa aw 'atfata- 

ftWa 'Iftf* *t*J C*«tt**3 
*t*fjf4t*lta, ^"fta53T aWJfaffaJt*, 
wrfatsfar *wwfs ^aita* acaisar 
*wnfarfajt*, 5ar^ata cf, ^stassr faai, gt»rar- 
a^at* fy\* fat 9 !* i 

®t: swrarata %»i* awfasaret stata 
«rar ^tta* c?*i atai *a >8 ak-teta* 
*<att*a astatartfaatwa ata cat** atatafa* 
^faraat * ^fa^fa^ ntitata fa^ffa 
faaw ^*t*4t apt** ^csi <wa4^t* m 
aa^ pt* «a* fataa ?t* «tts a* i atai 
^s* at*t**t*a *tt<f aifat® fat 9 !*, $ttf* 
at*J ®t:«r^»ttft'«*faftwar*Nf^* 
at«r grawattaa *twtt«* caai at* i 

*at* a* “^wsrata’’-^* afaat'S srcw: 
"awsrfaia” fafa*s anti—cw i 


yfr-riwi fit** faatgti* 'sfa^f 
W* 5ft** *Bfa (Ward IV) 3*iait* *T31 

a* wfaifaa faafa «~' 3 »fa: ata- 
cata* aitfctsrito 1 4 $ *^t* aft* * a^si fa*t* 
1*1 fa?i, $tws atat fat 9 !* atari ?&ffa sitai, 
®t: far. *<tfaatff, c*^ft*Q c<sf. 

4*^ «i*jMa gt«raf*t* i 

fatfaarfat** W w «?$ 
fa^ a*t* *r* *<,*tf^cai «ratfa^ 
faasfa '5f*?*t* i t «pt*i *t* ca, fa^f<c** atJ*- 
*a^* ®zw ^lt* «r*tfa^‘*t* fasi i 

fa***ar fa 9 ; ^*i^ia *4* ( wat* ®t*^a 

'e Wt**ft3I Vedanta Epistemology and 
Logic) i atf* fawfa® fa 9 ! at*«tsi fafas^ar 
v«ia atf"r awj*? w ^*° w tf'afi 
fa 9 ! cf^i (cat* « ^**t*) <w 

fa<ffa «-8^1 ( ffq N9 ^ip^t* ) I 

®t: ^ ^5faatt*« ^i^att 9 ! fa’Fa^i 
ffwfat 9 !* i $t* *t*4ca *fa*t* 'Q 'sistsr 
§i5* fa* % sfaat* ^tsic^a «rajf*ra«M 
at^* « $t* fatten ^*j*t* *^ ftac^* i 
<a! *^t** artw «it**s a*t* ^at^i c*ca 
*"tft *jfa w t e t'6 *at*$ at«* «rt5fatft** 
ntc< i ®t: *t*t^c** «tata—“at^nta 
5 r**ff4t* itarfa 9 ! ^t* 5aa«rttai ^fafe at* 
^t* faafc caw *!t« ^at^* r 

a4*it9t acw ®f. ^l 9 ! fa®f**t faw* i 
^t* fa^t*^-**, ^safa^ai « fa^*i at**nt* 

srf^* 1 nf*5* Sit'S aaw aw “The Positive 
Sciences of the Ancient Hindus” *t*tfa 
*t?i f*at* i fasstt** faat* ^t* 'sjt^a 
w wl *ta c*\fa^ 'Biatwta-affa faav 
»rataFt^ s ?Ft* i afa asn a* ca, 
a^atfa fa«p8t*i at* atat* 



cww, >*%«] otsacwarnttf m 


®C* C*t*f*w ftg 

*r *n i 

1JJ* (Positive— 

CTfwtsv *i «wftRtt«R ft*tft®n^, 
f^rsitc^sf 400 c<?rc* ®°» 

nfrtw *wft ^jftn qtc® 

c*tm ’icw* c*fft«i =11 tor, ®r<i 

c*i«rc*3 «fvrc^ "»ri&tfe— 4$ i^e 
ftfa ft ^f® <tfVfj> *?ftc33 fcns ^tft® 

*?31” (“I have not written one line 
which is not supported by the clearest 
text.”) I ftw-TO flrttw wttf (TO 
*rH* %, <st*-*rc*T ftw^a «r>rcw >Tfti 
ftq ft^® I ♦f'fK-ftssft, ^)<-ftsjft, 
aq'hRftwi $®itft ftg^ 4a *icar aft c*f «wi 
sa ft 1 a*® ft*(® nf%^fn-n^r« «ri£ft 
ft^c*ra fw ®1 ®?ftc® *rf«i atca w 
*(jmwr nft «i aft ca, csmfafWcaa 

caca^a «rft «*,••• ®ft *rfiiHK a^ca! 
<sft siesta a^aj ^1—“This is of special 
value in determining the exact 
character of Bhaskara's claim to be 
regarded as the precursor of Newton 
ia the discovery of the principle of the 
Differential Calculus ..This claim .. 
is absolutely established ; it is indeed 
far stronger than Archimedes’ to the 
conception of a rudimentary process 
of Integration.” 

fefecira fiTNifws caft1f>r % tfflfa 
ft^c?a—si awarcN *ftt«ta® caca 3 fcjifa 
ftca >r 4 T*ift wnp 1 $®jftta •ffthotca 
^jwfi «it*rfa ®aj 9 tftcaft® ^wci 
m 3*c«fl l jpi <aic*a ftamiB T$*\ ®t: 
%*ia ft- ^5 f®. ftfta 1 ®tlc ®1 'qftftftcaa 


W>ft *NJW C¥, ft, afta*«¥ 
af®ft TOlfTOR— He could discuss 
Riemann’s Zeta Function, Mathema¬ 
tical theory of evolution, referendum, 
hydro-electric problems and transition 
from pre scientific medicine to scientific 
medicine with the grace and ability 
of a Dean of All Faculties. 

®f: %l ft 4 $ aTOia asfta **11- 
ftwfn ftata *fla«Ht ftc*H f «rftc*ra 
4® ft»| ca, afftC33 ’Tftfttfft* 
>T\$tC3a (Constitutional Reforms in 
Mysore) SjC® a ftaa% cn - f TOR, ®tC¥ 
¥C3¥f3 ajftlca'aft 'sh 'Sfft 3 ? 
a ?11 aft 1 

4**r sff«»NN %®ta 

ftwi ¥Ca ftcac^-? 43^ |)fl?lRfJp 
na*??‘>f 4 as atari aftcafta afcaa sf® 
aRftj ftca«H TO 1 CH ft^tca 1 

®1: swrsRft %^a «fftirift >ftift «rlfa 
aC?>CS ®M 3¥ai *lMft ftC®? 35HV$% 
Wfqft >RftEa* «K"t 

«*r?*i ¥ac® Tsftna ^ ft 1 *ic"t 

t>'3 31r, ^ftft I 

RRJ ’W'JTffl ft? 1 ! >1*1 far ^j <8 1 
c>rftRa c>rl arcs «fRan 

ftftc® C^f >h w C>f^ 

*I^®1 -SftsfeR >Tt^T ^c^ftc?! 3 ?, 

*tc«fi awar^ ftc^i*? ^stb*( i nri^nci? 
cf^ej 5ft®K ffif? «rC 2 ? C>ft 
«ffc«ift-2fftftft 4 *tir cmi cn«i 1 
Mysore Economic Conference 
^W®*! >T*P5 ftc*H ®t: ac«w^ft ^\*\ 1 
wi >f*i?a(ta >r*ft«fft wr? 

mw ’tt® I 3«s>f3tft^ft«l ft’Pi- 



««• 


Wto'sfalt*! 




(Educational advisor) (Educational survey) i 

ftwri ^l«(5 itwnr it*R d?® SfefaR *r»tf¥f urn far * 
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*ff*5t9R*t?f Executive Council-4* JR** ^f-m w)! f^fSr 5f^f*ff® 

ffan i ^tcfjfl faftfteflhr fir«w I faftrocsr *MJ®tqfi* 



tw. J 


f"W1 « **|B ®C3 C*f1t*t3 (Voca¬ 
tional training) nf%^H=n 9^1 

I WfatW ^ W Wtfilrt»l 
*C« *1?^ iTOS CTO 

artfil $fa ®ft«rr TOfai i 

*$ht« ®t: awsHt* %i w^-rfiaw 
'■fts* «NTO 

$TO >T»l>Tt^f%^ f6®t«ftata 
wrfo « fasjfws to *rt>wre afTO 
»w 'em to fewiftota ^ca 
«ft« ^tTOS «l^T TO^a Wf a!TO 
?nft*i i $fst frotn s)Rn3! * ’jat^tgsf 
?eata Ifostn faasfS ^ta« 3>m to 
fcl$f*»l i 

gwar^N asfaa^i faatfasitaa 


^ftnwa to* to ’rfaria to, to, 
m <w ftm to ai ftw flfcw, ®ta 
^*!T fisa^tlt TO «ftTO I 4 ^ faaa%lB 
tow nftsTOa afsa 

TOfai 'W TO *it$c**i 9f« „TO <*t TO 
TOfijWH Cl, ®fwa <3ff®ttPf¥*h TOff 
TOtcTO w*tta ®t: ac^ar- 

%«i fafaa TOfBa *«* *®* «rc*a 

aiattaa «rf® i 

cto ®t: awawW 

%«ia TO ^TOta*! «rf®<sf>nt* ajfaFa 
to to! wi nfacro apTOr fro** 
TO TO fafa *?H1 «r«tw a* 

aitn*sstca, «if®f «js^a *wftc»rc— 
fTOa «s ats— 


“I was one with the woods; my body, the Earth ; 

I budded in the buds, and burgeoned fresh 
In the green shoots ; the tendrils were my veins ; 
My eyes blossomed one very bush •, my arms 
Waved in the tall spiked grass ; in the white fog 
The hid-side breathed with me ; the twirling leaves 
Vibrated through the pores of my own skin ; 

I was one with the woods; my body, the Earth.’ 



*prt*rt*nftr 


wi fftt? m c?,c?«i?- 
c?f«iMf sr*rf?« ?$ ?*c* sflr '^tC'Sfi qi>c? 
<W M$ TO UfJtf.jj f^tfH 1 % ^fro 
TOC? I ?l5(>IS afb‘5 W CTO 

*r^« c^ctoto? ?5t?qtft -i^fftcs 
5^ fTOtfi&t? ?tC? ’ifr ?C*t5? 
’iftr ?fti ?ci> «ttTOi m wtfrwtiww 

TO? ttttf vsi ^ftt? ctoq |«ffroa 

*tati «f? ?t*r *rt«Tii cvc^i i fvyfiori 
mm c?«n cto 4$ tfK ?to? toj 
•tfifatf?* *ici> ft i 

^ ^f»T>S "(ft* fcvt C*Nfa— 4$ 
?TO? TO >rTOft<TO Wfil 3CTOI 
TOt* TO* <4$ I ft* ?1 CTO< >{Cq SHC^ 
TOc*s?ft 3fosi i wi >j?t$ ^iw, %i* 
TOitt ?<T«ft c^rc* *>ta ft at* ?fo§t«N, 
ftfiito, *tft Iwtflr TO*f& ?t*i <«* ft§ 
«t?[ *r?tc*fa '*ffoc7? fm ftfa s«fc? anrtfto 
$cto i c*rrfefeji> fate? ?wj mz%— 
m TO *ffwr, ^cijlw TO TO?, <4? 
TO cTOl Hitfa, TO TO ftflTO 4?< 
?t*t TO ?ftc§tw? l <4?TO ?tosi TOC*I 
®ftW «, ?tf? era TO*itsi 1 TO *•.••• 

• •• cuftwrc®? i w TO?tTO c^csr 
??TO «tc*r? i>$< toi, «iTO 
tojh TOt? mis. i wi ^ **& c?f » 
Wcflf=nrN stst nwfttf? c^sfftc* 
?| TO? ft®^ to c¥*ire TOc? c? 
flp'tfw §3? ?*, c?to? esc®?? 
iz<6 TO? ?1, TO*I vrf w 


c«ftfa* toKTO? 'arftc?? TOM t?t m < 
ft? ytf C *I TOM ^ftcTO®?? 3CTO, 'StC'S 
TO? $(3 TO?t? ^11 ^tTO *ft3l ?ts t 
?tetc«fw? c*arfa efift^t ^ 

w 41K TO W¥tf« 'St^t 

*f*ftc«f« c^aft^ m, «tfw «rs« 
iRw «1 *s« i cfsftii- 

ftft« TO «tl?9 ifftfil® 
«« ^c 5 ! ^ts -fli’ c*rt TO<f 

^t^rsr^K ^ nf^c^) i 

ift5=^iix( c<?t )* 

m ^rtsf^TO 3 f"^ftc 9 r ■tftc'S 
f*tt?fs'5 ntTO 
^ *rf«*i i 

^ i f<^ ’tRsit 6 ) ^cgtw? to:? « 
^3j«t?r, «rfantlB m c«r<ta w toc? 

nftvf:*) ^tn^tan 4« i ?totw- 
c^i?tJ(^ft f?qw5 *ffl ftt»wt?-c?a?t:^s 
(ns^ ^ «\ft? ’fwK) *?ft ?aTO 
HW JfC? $1* •fftsftc*! "fft 5 cm ’PCfl I 
c^car *& *tfe ^t«n^ nfa5t^=r, 

faft<i*i 4fftrt? 5rttw c^fan ^tTO i 
nfbTO* «t*ifro 

«rwt??, mv— ^c<ii c^caf3 

TO«itw w ^ wp? ^t:? i 

TO TOtOTI ^J TOtWI 
•w TO?? TO TOt? CTO? 






fsfaatra aratefa* *a «w a*arfacaea 
c*t* «tteai *te *aea, ssl ft«a *ca 
c*esra sstaataits fcaa i «taa stteara 
stalS csrtfa, *faa afadjfcareas 
fcafafaw 4*f5 fsfaata-c*a?teas ^ c?a, 
*faa « afaci?tc«Fa *Jtfctfa& faatea *te 

4 

*Ca *ft* I 

faifa #teata asc«r$ ^tlc§‘fwwa 
$atea ad> =n i 4*f3 wttto *rfa 4*fi>a 
ac* ate-ltat a*aa afaa ^taft* ^ragfa 
-ja^cfS ©adfaata *?& *ca I «itata 
«rta 4*r& caftcaa ae* <rt*i atftca fafa- 
atcaa 4*15 wj «Vcn afaa^ sea afa i 
jj'stca ^ aaaa cata «rta 4*ft catfoaa aw 

sea 4a*i5 Ttetfa* fafaata-c*srta *& 
*ca i 

^c*a c&ca ca aa ®ta*ta ^staaian 
«rca* c^, ca aa ^ta*ta atea c«rt*fta 
faca sc^eg fa®fa «rfapwi i ?d 4$ 
5 $ ■stteata sreateata ^taatai 4a? aacsa 
3Tf^rt*rtfV 4*i>1 JjftT at*ta 4^ g$ 4fteat$ 
a^aca*! *te *CS BaCgl CaC*CS 

*z$ Sfta gfae§ft*a gS5 a*ea CW 

4a* 4$ 4*| «tCa Bae® «lt*W ^C<a aaj^ 
Stlc^tcga fa:wfa® gC4 ataea *ft5 starts 
C*tf5 aga l 

’Scaa «fw «ragi ®rtac^ se*i vBtaaFi- 
caa afo fan fag *tfwtwi 4t» «iafasfa i 

^dfl afaataa*! C*CST afWtfa* a*eaa SN 
fare, c*c«a «rfa atftfae^ 4t stcna 
nfaat«i «rta atfrs i 

4^ 5t*f a^fetca at*JT*1«l3fte I 

atwtte* 5tn nc^ ca c*ta «dH^» 
catae*a gnjpr atata **i i =sds te®a 


cat* *n 4*15 fanate st*r 4$ stac* 
ataw cacatg } create <4 steaa v& 
wtfi fawta fijs'O ^8t*f i aacra ^ta* 
>rtaTc? aw BH-^tanlaT i 

^taasfa cwnfc «rtnf aacaa Btna 
^eai^a 'Bnfigtfi «fc«jap siarafc &zw 
^ itea faatfe 4^ nvny faa^a ail- 
caa ^fwc? facE? I «a| affaci 

'srt^j^ata ^staatei vw at«ai ^a\ «i 
afir w, ^ca st*f ^ta*rNi fan^f ?ca 
*i®ea «4ia^ a^fS ^a?^r^ <*i^i ^fcata 
^ca a^ca i fa^ aacaa 
faw ai 4l fa®^a aaca ^staatar, ft* a®fci 
ate «rfwi *« s5t*f facaea at^ea 5c«i 
aft®?, ^te* flfata c*rata ^esr ^tc»r ate 
^a ^t^tfa* «raa®i acati tfirsi* 
^5ta*ta^ i 4i* aw atea ^fa^rtaj i 

'sit^fa* aw, ^ aaa mfa, «aa 
^ta vstaafail ^t^e*a a r « 4« ca^t fa«i 

ai, cB?tat^t« «rt8ft*a esca «a 

a® faai Fh-^taatwa a^s*a 

ai njfa^a wfa* v5«**i af 

^eacf, 'Bita ^ta *w c*c»a ^taat^n ?fa 
cacaef i 'sfaca? arlcaa 4^ ^steaa caa 
atfaa^i ^a ^f^ea a'se^ i 4? «tta fag 
faea ^ fag caw ca^sra <®faataii 4a^ 
*r* 4* aaca a5inea!#ta ^rteai *ea 

c^ata ac^ 5 awta^s 5 sea fcfrw sltcstcareaa 
fafaatca afaa^caa atajea ?tf< Bta-^ta- 
ateara naa seaeg i atsjcaa tfasteaa 
ata*tfte« w afa« ^fasteaa «rca* 
fagea, «atfa =?e<a ^fasta aea, 

acaatai ^ *tf5ea 4a i 

>aatea ^tate>ra «rtaa *ata «itai at* i 




Wfa « tot* 


t >*a aa, *a *^an 


4$8 

aan c^carw aa£f stotreH c-f^ *ca area, 
*afs? ^tfa wt&i fa ft?tca ? c*fa ^jti 
fltos a«| caa’t ar* c*h, ca&i ca afoat, 
ca faaca c*M aw ch| i wra cvcsr 
«tac*aPtH 4faai aa; *ct ^tr^, c®cs?a ^>r 
afca ?to i fas ^acni afaa-^taatar 
a!C<a HCaj afaa - ?4z* 4$ ^fcai care ufc 
<s|aatHj| 3 Vi ?aca I cw VCT ? &SCa 
CVIfpBfwr^ a^H, rest W^jSvtW 
aretsH ^a* *zi care ; vca ^5tre to 
stofrecna at® 51 <scaa ®taatarfa 

at?CV at*CH <flaa aHCS ^a ^faatsii ?fa- 
c^fretna fafaatca aiat®fa« *<ts acv 
aca'g ?C3 Ska—^ Vtfata H$H *zi afaa 
fevrtsn ^ *ca i 

rest fas ®acni ®ta reft *«ai atatca 
HI, ca reft$ *C® VtVta, a®V*l HI «fa 
fawta ana 'si®j^ ca 5 ! sa i ®taaa 
ftfife <H* HHre Hfa* care ^ta <re aacaa 
5t*r vfar aca reraa arefsa atto reca i 
rear aretSH ^tfsjcw CV*ire—Hi aiftSH, HI 
vraresFN—reta afaaft recar vtv a*acH 
hi i vre ^ ®an ^aftl aa®taafata ftfasta 
fa® h^h vcs to s*ica i ®tre to at® «n 
ajtcaa toac*) ®atni w afo §aaa 
*C® afaCH I 

'ststaa wa ®tcaj ®$Ht3 recara 
fafaata faajfSa «it?fa ^fa ?t?1 'Bita retn 
^csacatar afrni afoa hi i ^faaca ^ 
faftata ^ca <wr: «rt®jc? a?ca «at 
faailBc ®1 uwtca «rte„c? a®ata vre 
farea ®fat? attstto ava atca i 
ftPwtH Cnt^iP '5VH cni i 

‘Bjfa uq^ CWtotfH, 


c*csr stn-wfanta) H^ca Hfa atca« i 
vw H^^rrfH -rf«5 at^ca 5t«i 

c*rc$ *rtaci, vta wf ca^t <?«fa vrf^ca 
c^car i c*ar «<rn sfVc® h^hw *zi 
cw fHCTffac^a h® wta 

iizi i -mi 4$ aacw «ia^ra ifflv m, 
H««rffn «rf%* ato bc«i Htc^f, vta 
c*z af ^fa ^Qata rw c^cara nz* hcv 
'B ftvta at®C'® ‘Htw i ^taj 
^caaf futoa n:aj| fafvai-5f*r toatn 
^?jHcaf vtac« ^ich c^c« *rtaca— c*i hi, 
c *af H^lHffa^ ?afa w HCV r<Pi&l it«t« 
It® ^t*ri i 

vrtvtpfa ca^fH ca^fn ntol ^fa^ftas 
^asf?H ?fW ftfilc® ^ca §k« 
cvai Hts, ^tanca «itafa ®i ^a^f^H 
Hvcasa ?tto afa i topfataa *z*\$ 
^ «taa s fa *it* ftfH c?ai ata i ^itaa 
<z*. h^h «tai i 

*iA fv ^ aacaa h^h ^sfai ^ca cac« 
nfca ? osrrrfefagsfHt ^3 ctrcan —hi i ^hh 
«flvftn ^a® 'srtHca, aan »?c<a ?tt- 
c5ft«rtHa H^a fntMfas ?ca atca, 
^tnta^H ■sffapafa “ 1 % ^®faa na cnfan 
cacas ai ^:a atca 1 ^<a ?rfat cac*p cvsf 
«iHaa® atlca atata aipa ^ cafan cacvf 
fna:« ata^ca, w *nfcs ?zv at^ca 1 
to «(tatc?a trfaata «jtvta nto^i a*aata 
w nz*$ f^*a ciz* ‘fksjHttafik 
c^ata’ #a? ^fn ac*tsn atfaca caca 1 
ac^tBH hi ^ca'Q f®«caa ^a® 

a^sl atvca 1 cann> a^ata ♦n?i 

vtiBca ^t^a «an itasi ^ata atai 1 ^taaa 
■ovfaH 'Bitart?a Hta hi srtHi 
^ v5tavtcaa aia to? atca 1 



CSenfaS. • ««t 


®es 4^1 jpvfi i ^ fafnsts 
tefa *sts ns ®i ft* cn^ ®rtsnte®l ses 
sts i cae?$ stf fares cwres stsfaesr 
%* sfas stes \sre» *fac 5 trecns nc* ^s 
crests *m sis i ®e< ^efs cefa* reres 


^s fcncs faf *t® «rire fam. ®i ^ne^i 
fSr*s^ *cs sni n$s re i sfa ^e<r 4 s*ess 
S^ifal nek, csreiB <sn*« sni 

*cni, ^s ft^fa ®tene* *rfntm ses i 
®es ®ts nsfsni *r®j« *s i 


<51^3 sgfaf 

ftkfs n<fa *es nfe* i ^s sfPire'Q ^s 


«i©*s -srfstere cncn ntstsn®: sfa'tst 
to facnes efs *si *s, sfas «i©?s nfa 
*ea* s§s 3fee® nfes i <p n?s sg*tn *ften 
sstfawi cnre 4re 'sihtcns cnen ^tm 
*cses i s^stcn ©fse® (^smo-«»8) art* 

*8‘> w CS^fS Btfac® ^©^CSS fr|S *Sl 

<w feretnere nfsntn nfs >* ;> nn* 

kn i ©tse® n© to c^ts £ff® 

c*ifa 8tr« c* fa. ^for i ntsfan®: ©fens 

®rre^ bts s'si *w, fares s^es nfa*i ©tse® 

entfBere nssst^ niffarre cn=esik «qf 
©tens ntsjes^ ^es nte* i nfan stints 
^©^ess etens ®rfta nfsnt e i (>**»-&*) 
'St',8° ° cslts *n? *nere nfast*!*** 
c*.fa s fag cs^l i ntess n^r nt®i si ©ni 
n^®? nts wi n*s nte©s ®re^ sjs^ts **i 
** i $*eni ©tnntm ftes $fa £®fs *si *ts i 
fas 5 ? stfBs n®tcs «tcsn *:s sen nf(5s 
§ssn, ^fres frets*) k®Jtfas «*c® wens 
sts *si ** i 4$ nfa ssi si *rct# n^ 
*sc® nfes, fa$ enf^fs srn afsi ^en wi 
stiSs m ifafs Bres cnen «i n^ s^se® nfes 
si i nfsfss®: ^ nfsufn nsfs :»cse^ «■«* 


sts s^si stsssfe^l ©fn ne^s sesi ©tse® 
'si^^ess ufa fa©ts i 

m^esi Bffjf i «ifs^tssfc®l 
ntf ©tn®fes ^sifs—®es m ^fssfesfs 
cnees 3est®?si ©fn ?nens wesr ^n 
csn^i ^s^ s*n nfasts nss *ifafn ^n 
« nfasfs ntsFi ns^ts i 

fifts ns sfs sfk®l ^©^ess ets ^si 
ecn—c?snst<3 sfi§e© ^ens «r®ts stsen 
e*cs ni i ^nfa^Ftni ?tn^i wrsi stsrtfs 
wfae® nseees ©fn to ^sjfs, ssfss sfac® 
sn sfasts s'en fas'© sffSs n©tes «resn 
^se® nfes i 

nfstsn©: nfscs* snts w® ^itsfe ntn 
cnesf ets spsri ^s i to nfs^e® «fnfa 
B?te®s ^ sfn ^sn nffa srfe®s nrs e| ntn 
nss nfen i ^s® srte®s (B-h* to s| 
sfcnl <t®fa ?es sts i ^^^s 'nen? cn'c®^ 
fast to fanfes sts ?si ^s—carfsts, fti, 
^ni, e^nisfafs r«jtfa sfas 5 s'nens nc^ i 



«vSO* 


Wt* « flWtl [ 1*. SI 


«^$5C11 BfCl 1^1 SfCll life a^lfSt 
«tB 4ii ¥1C«I1 1C¥ 

"ra-’rtn «t?n«i ¥il 51 l ftar ¥it«ia 

afCir«R Sffl fofl ¥11 5C1 ltt¥ I 

4¥¥ StCl 4¥ ifl ^f«r 4-o ifl flfl 

flCl HffelljB a?fl 5$fl ¥in 91 I life ^¥ 
5C«i item ¥ii 5i i 

fl«t ¥1W 11 111$ ItflC® 5tl ¥11 
51 | 4¥¥ ¥1^ fifed JftflCv®, fe®l 
©td$ ifa Clfll 5C1 1fC¥ I •flfat! ¥d 
CHI dCl Cl, f^iBcW Cltlltl C5C1 itflE® 

cititi s^ca at* i! «rarte ns ¥i 51 ®t$'ia, 
¥11« Cl 2 ! 5C1 ltC¥ I f$feci CUltl C5fefl 
atf% ^->1 c¥.f®r. ita 9if:n I *rP5l it*?itl 
’tiHfi cm dc? ci, *• ciftfifeti 
itfac© «•• c*r: ft: 5 C 1 «pa ate an ¥ti 
•an55Cll HC5C1 «t*| ¥*11 *ft«11 Itl I 4C© 
C5fefa «rft& cirri? c¥.fo. ato*a 

arcifsR 511 *rfti an*in fe-nv-4i ®t*t 
¥*i c?i 1 few if?* ^afe 

^tefatffe *ttc¥ (8| ?tti) nTc?a at©, 

«fe <W V6tl 1C1J1 ?tltl KlJl <2)©f®l 

fasftafe-*w ^©51 4» aft? ?t¥c?* arti 

fnil ¥*|1 5C1 lft¥ I fe-l>H-4S ?J¥ 
^?|aft*l¥ fe-W-41 4$ ¥lt¥*l Cl"t ¥C1¥ 

m fe^a-aftir-t ntei ¥iiti na wtai 
cm 1 

ititm*. fiat ?ic?a «rcit*i usitft 

fl©tat$mtft C?«11 5C1 lft¥ 411 am 

?*w feci atata *ra fin fewtf? ci«n 51 , 

1ft® ^ficil *ttl«f? IC©®? 5C1 feit$ 
ntca 1 nateta cm cici ci, ci feed’s 
limn: fiat 5ti ¥11 5Cl aft¥, ©>tt® 
4lfe ¥1*1 !tl C*C»1© 1^5 C*lt¥ltl 


51 11, 4 t iti e n lfe¥ ii 1 11 i¥i 

?$tU fiat stl UW 4 ¥¥ ¥lda $mi 
4 ¥¥ ¥lC?il «TtC^¥ ^flltl 1¥«1 Cl'CSI^ Cl 2 !! 

•ft-eil cnci 1 

ClC¥^ C¥tfel ^ 51 4H l-» Ifl 
1C1 C¥tC^ I ltl-¥flCl 4¥t 5tW *lt¥l 

«fe 41 ^ fe«l^ C?1C^5 nt«n Itl I 

’TtltlTS: ItCl ¥11 , TtC¥ I ¥ fB 

nt¥ltl 1 C 1 5 tC« ¥C 1 flC^ 51 41 “ 

nci 111 11 ntvfl ®f¥ti ¥ci Prti ntw 
«f¥ci in, mi ifj 5 ci"ci 'fetlB c 3 ci iitfecu 
feitci fici cic« 511 ’ttw «f¥Cl 91 fife 
fid fcfetl «1111 flCl It^tldl ¥t¥ 
¥ii 511 iPbi ifmti nc^ cifen arf^s 

«•• c¥. fa? ^t© ¥11 *rr«n in 1 f¥i 

ci:fi: 51CI 5 tcn ^¥fiC 5 ^tci 
48•• C¥. far-41« Cl^t *ff«11 C*fC§ I 
¥tC^ 11 C 5 5 tl ¥1C®1 ^© 5 C 11 BfCl «f«l 
¥*|1 9 tf «11 1«1 I 

arfitcn cicn ^5cia uc^-n^i catife 
ljtl¥ ¥ffel ¥tl*1 5C1 ltC¥ I fel® artc«l 

lf¥l Cltl arffewfl ¥lt '5 IfM I 'SCI l#lffe 
diti itil fefs© ci, ^tW¥ti^ iatT¥ 
IfjBc* Itll ^tci 41 * VlrtCl 111 ^ ¥1?1C¥ 

ailapil ¥C1 itl 1 ¥tC®f^ apltltl ^©^1 

5 fl 11 ¥C 1 l^nrei ¥ 1 W 1 5 tl ¥ 1 CT 

citcii 5 t© cic¥ fefti *rt«n cic© nttfl 1 
4 t ifcan itn 4^ cifr itfi« n 111 
^*tti ¥*uwfc 41 ^ C’tti! itl artitd '«ltai 5 S l*l 
iffe *rti 1 

, ¥^5C11 C*tt¥tl Vftww C«ll C 1 ^ 51 
11, 'sci «rtw ut*t¥ 5ci 8 % m*i cit«ii 

f®. ffe, fe Ppw ¥C 1 fe*f¥ + l *rt«ii m 1 



*a«»« J 




=T3pi ^atPis fifwn 


qfa ®*f*fW* "TO* C®t* *jfw 

toi c®t* ®nn qfa ^facas ®t* 
m $zi its, mu m^tfiv m*r *1 bfi 
■ sjfaft® ®tt* ”*ifkv m® «fts®, ®tv*i c>rt 
Wll «t*N «*N ^ftC® SJT3J 8 

fwfsife I «*& TO siC*fT C«t%* 

$*[%& 1J111 *1 ®Sl 

=5t^w aR#fastf* m JR*?! ft** ®OT 
«ifaTO** «reft* *f® m i 

fasrfev "W, s^Ncs* *ftrf$r Qi'- 
5i«*fast® mi\l ®^®»l ®t* $®TC"« *fft* I 
fa® <31 ®Z$ sjf® 8 ftfak *513 *ft® *tc® I 

<$®srt<ir sftNhaft^ <4® m **:** jiwt 
5 N't* *ft®*1 c*c® nfcw i 

®CTfa®PraN spto ( 9 ff*5i( ^tr^) 
fatfroNtw ^ftprt^ft^ ^f« <wi 

3? **ft*1 *nrc®. *1 c*ft* «NN 

sMfaaa 3$ ^-^iS TT°fa*f •Nfst® 
>rc«r *t® artfaw or* i 3$ 

ftfaorNtcro ®t$cst* *hjN® ®fls>. 
4s. *tfe*T SiM^ftaa caftfs?ft® *$J 
*"*lc# '5J5 ! , t1% i vs! i ^facs* 'sif^rwfitvB 

"TO** orators *t^jt® *ft* ®ft®*it* 
^tw m i*s *t*m *si8 **ft*i «tft® i 
NMit^s f^rc^^T c®t'*li*t* fa favr fa asj- 
ntf%-f%41^i ini <aa*it5ft®Fia faow cit- 
ft»rta c®Mf*t 4$ qsifiSa fcst*® ® fMfal i 
3\ C*f**iB *j«>faft^a ^ft^r* fopfa® '5ft 5 i 5 
^fa®!*! C* 3^ ®ff®'«- 

-3ff3T 3jt®ffa® Oft® ^TTOfft* 5 * fft® 
nfa*f®® 8fft®—C*t%* fa 9 !®®?*® «T*®ta 

® ** **o(l TO m® *rtta, c*^ w^ 
®®|B cfti JtNjPi^N 4®i»i 


*£*£$* atww ®€*ja® ©fatac® arfftta 
i^i ®ft?ra «»• c«ft® »• c*i:®c9a mm 
catf* ®fti 4t® *wta *i*nr fac® "ifPr® 
mi 4^15 c*tfH ; T c^t^c 5 ? $iB 4^15 

^Tf®^ *f^ fiftw cm i c<Jt%<r fc*fa 
^{3 i «TNflN Mmm 

f?*rtc^ 3?fc ^{8 iTt*fta 6 f^5 i 

3i *rt? can wfft m f5f®«,*n vt\ 5^ i 

^f8*i s^fcn ^j5j •rfaf^N’N 
crci* i-ct^ i »it\»rc*rtl- 

®f3|C*i 11? 5?ir5C«1 Vl*\ faFTTl 

m ^f«Kt9 5i Ni 8ir^cii *rtw i 
®Cflt*itf| «(V^C® ^lf? 11? F«lf5C»T ^NN 

«nr, ®t^ 

m 3i°\ ^^Prc'®? ^NN ^f§ 

®H I 'spsjf*r 5 F 'sqf^fw, 1] 

fewNtBffi® siNN® st*r ^®t® 

«r®r^C® «q| catNW TO<T ®f?M 1Z*\ <fai 
?i i sait&c*! <tii «ff« 

®N*I 8 4*f!T n^® ftpB«®rw afNI 
N, ^^.9 3$ §*1*1^ fe ^zi *ft®re i 

?r® ?-f !??sR *fp55f aftt^^c® till c?tta 

Sft«m f^S*l SJ1 cnc^ f^lt-9 ® 'SftR- 
fa®t5 *T^T1 ^t^'9 C^^l I 

f® f® ®t«W ?P[WtW ®C^® W®WS 
5ic*fJ si ? %*&t! fatfasfNnra ®t: 
cntaRi? ^fB TO>*j ®t^c*is ®^i 

I 1& ^Ntil Cl 5iKjt- 

c^sf^ ®^®>j <ifc^» cmfa *ifw 

fifm mi iti 4i{ at^ti m&jvih 
!®q s i e i %w mi, vtm*! c*t c^zsi c®N 
®tcar '"ItPT ^1 I f®® 

<rt®w ®t® ^ mi nw® 


8 



wtif«fawt* [ *r«r a*, an a^atl 

fafaEita new cbsi maea ®i ^tata st^ aa’tamtft ifaji> afa cmta mtaE*! mtm mae® 
^1 ata i ®t: catafaa < 4 Em sj^faEsa 'man^sa, ®ea fYQ a caen ai a a?f 

'aBjmafm® £ma <ta$Tf®m "atfmO’ am ?ea F?ea afa aFs-naaamHftcar ^fm® mae® 
nt«ni aea a<ni meaem I ^feeaa fafa- *rt«l afa, ®t?ea ®mfci aemt&ena mf? mae® 
'Stw? new ftafn® "*ftf%^ =n sea cann $fiin ntr^ ®a<, ®rf®fi#ai fsafea af^-a^tamtftem 
5 C*! ai, fa c®nfn si^fae'Qa ^faeaa'e fafnfc ^tata a^a mea ^ae® «ttea i 
’ro? aa aa fanfa®®tca "afe#a fifeatwa i gmaim mea «[aai #[ea—^ amn ajv 
cmta "at# ca sa ai <aa^ ^Ffc^a fascm faa^am '$fi>a®ta”as sti> a«ii ata 1 
acaj ca cmtn facvta 4 ! nci> ai, ca’ mai amn c^ra s^fac'sa aia^ «rw aaeaa sea 
a»i 1 fa’sieatBR 1 ^ $*inta seal, afca? 1 s^Ptesa nt\aea*Nfa ’pfasra S'eata 
Si^fae'Ga new ‘nmfei im caca <ta^Tf®s jpea 'aga^ wtaata afo-^tamtata 
"at# se® atem, ata a^a s^fas ^a <na* 4®fa s^fascm m®m«fa cstfr cstft 
"afar^s sa 1 mf® atntst <ta$jf®m "af# iflsjt^tw ®ta mea cmca ®a* <n®f*i ®cs 
R^faE'Oa ntvreafofliE® acmfsn "sitea 1 'siacaa facatat mi$? mae® atem1 aFs- 
afa cmtn <?a$jf®m ,o at# ai sa, ®tse«i^ aaaamHft ni mca, *pf®<st^ mtn'sfa 
S^Pteasa mt®r am sea ata 1 mtE®r$ faE^atl *1% *qtma*i mea Fne® 

at^Ea caem afa c^ta f#| faEa ^ ntEa 1 ^a ?e«i nt"*l a^aata ^tE^ 

f®a?t#Eaf «itata at^aft a*Ea c«t»ii ata, ajlat® a?fl *e® ntEa ®i ^EafatEa am 
®t^E»i ^f^fasE 1 ? as?i a*Ea c®t?ii ata 1 ^Ea'Q cac® ^fca 1 a^a ca^ afa aaa- 
^f^Easa 5 fa ^tantl «qf a?pa ma^a a® <^tF®? *\^ c?«ai ata, ®t^E^ ca 
f®*ptE#a nEa* aa 1 ara^a®ta m$ mta«Pt fs^st# ^aa mafia, 

faE“ta Tta 'srtEi, facta aEa ®ta- ca'sfaE* a^ a ! Ea 1*1 fa^i«,-^«<aEm a^a 
f?Ema ^rfamwa fniE^a caat^l ^a ncm mEa cmt®ii ata ^a^ ®aamta a® ^amtcm 
ifa 1 iff® aa»ta maata ai ^^PtasEm ^tac^ mtai caE® atEfl 1 
^E'sf®?® maata ^atEa^ a«n a«ii ?caEf ca, faca^i ca^fa?rta 

ata 1 fac»ia ^talSa cmta^ftc® ca cafaalBc® ^mfS ca®ta Srmfn&ta 'mtci 1 
^a^if®m »ft ®5 atcm, ®i mf^®3 cacm ®tvta caatEat at^a ai cma, aEa^ 
«tt« ma^fipa atmta ^raai caEml nfa- fafa®tca f®fa 4$ acm® ®aE® ata 1 am® 
af®® ^a 1 'ataa'sfaa a^ts®ta a i ca aftaca# faaa-aEm® cmtEa atcm at, cmaa- 
^iif®m 5 t# mta afaa^a mEa ac«i at® m^aja® aE?® $aE® ata 1 

afta^a '"itEa 1 ^rtaa^fa ^Eai h^if®m acm^ Fafa®tEa ^s^amta maata ajamt« 
af&fafi® ®amEa ^c®afata mfe mtci 1 ®e® st^ta ca®tca mtf®«'StEaa 
ia <aaa ca^ §E®mat if®Ea aE® 1 “catata- ^amtm mtaE® atEaa 1 cafaaiS ca 
fa^a” mta {5 ®ta faEma af® ^fac^a faaa-acm® mtata, ®aa caEm^ -itt^fS 
aaflt nt<aEa%»ftE® i%a caa 1 <a^ af® aatmi maE® atEm 1 ®t®*ta ®aal 





*rt3 c?, 

farai ^ ^wos fafi «W3i c^i <a*fci 
*rt3tw cnt«ic?W 3tar i *t?1 5^3tai3 faF3t3 
3t3tsr cnMc^m *we f?*f?-»rw3 ntft? i 
fofipBtW 'SlWfa 3*3313 c? 3T3 , $i 
si* ’ft^twj ®r^fsf, finT-w® =n ««w 
C3cvt=i *t*ict s^is? fap3t3 wi ®?t3re 
ntPR i 

3pfct3 fsfavifflt? wfa? 

fsJTtc3 *• W3 c^f%<r ^n? 4$ c^ifW 
3T3^t3 3*t3t^ i <aa *c*i £3t%3 i3JMtt< 
3t>r 4fof33^ •ffawr* 4t3t«r3 w =ii i 
*yt33* C3t%3 £s?3 “•Mtfa m” 

4 s trtfltn m ’ft? c?, ^i ^f? «tn 
3*31 3t3 =11 i 3p&ta3 4*rf3 fsfaw 

Wt*f3* ’Tt'Ot? srr-fNTt^T 4^ 33*3 43*i> 

33 3>ft£33 I ysf3*T3 ftfa <3t%3 sj^facs 

sfi> citfr strtfifaw? $wd?f© 33ft33 

43 n ^ 5 tc?w §(5 *[?* 35 t? 43 *f 5 C$tl> 


9 rt»fSf t*» 

*rjf& ?tnni Jf* cfftt? *itfirc? ctoti 

43* 3^$^* *tt*ft33 4* 3tC?f «fat? $ 

eft* *ft& ?i? 5*it^ *rt:?— 1 4$ ?*? nfa? 

^s 3jtfet?t, 3*t?*fS frtsrfafo, 4*fci 

frfft «nrt# 

33 I C*fd >3 3 C 3 I 4 * *ftrf 4 $ VI 

3t?riB 3fac3 or «3i ?? 433 ?rt^t?t 

3^t3t3 Sftsr 3*t33* 3^3 *T3 *13 C*j|3 C33 
3*C3 C3S31 $3 I 4$ fw^3 TON?t?fr 

%4$ w i fcw$r® *$ ?c?r 

f53f?C33 qw 3tC3* I 4$ citfc 3?ls «* 

c«t*& "tfar® 4f® ftfafc i»f6 

7f«R ?t*l Of3l 43* CTCWM «Jt$tfc 
?t4f? ®fpf3 43* 35t’t W *rff 4$ 

?tf1 "flit *3 I ^3fetC33 f&faVT3**M fffafFT 
fofa “ 40131 ” 3 f 3 ¥ 3 t?ffS 

3J3^t3 ^C33 I <4? 33153 >lf?tC3F 3? C3tt 
CA C& 3t3 433 C^t3 33^3 «f$f?3l C35t»t 31 
<FC3 3^t^ 3^133 I 


4 ^-fi=rtc“t f Mcwtwtera tow 


©t: 4>r. ^3t3 

cat 1 # %tC3 3^3^ ^5 3t5JC33 *t33 HaF- 

f 3 t*T 3 I 3 f ?3 C 3 f«ff 3 ?W Uim ?Pl 3 l 3 C 3 
^f3c« ?t?, c*r®f*i 3 «rt 3 ^n? 

C 3 i t 3 'Q 31 C^t 3 «Tt 3 F 33 ^f 33 l 3t:^ I 

^c«i=r, \t c^tfS «• c^tfS 

3VT3 *3?^ ^tC^3 ?3, ^t3 3t^C33 3?& ?3 

’r-T W 33,Jf? *ilA | ^1 ^C3S ^ 'Q 3t^C33 
f33^3 *T3t3i 4^51 3t3'fl «fC^f I 3Sfc1 ^t®1 
3^ ®ftC^53 4)% «ltCf, ^»t« »Mf*| 4f¥t3 
' s Pt3'Sf!3 ®?tC353 ^3t3 C3^ft I >f^3j1 « 

3N ir*r?t? f?? fan ftst? ^f*i<:«3 >T?csy^ 


3f33l »1«31 3f^C« ntC3 C3, 433 

3f^3C¥ SJtCW 3 s f33l ^tfaltCf I 

3 t 5|3 4 r «?-<3 #t^- 33 ^l 
§*T>lf 3 i 3 ^C 3 3 t?t 3 f? 1 C^ 5 C 9 | | ^f? ^t 33 
C 3 t? 3?3 ^^3 f 3 J-t 3 3 ?C 33 I #|^- 

«Pi <®W?3 ®t33>r^5rt:3 ^ 

=T^tfir3F ’Ffts? ^It’ftl?^ I 3?l^- 

'Sfa 4® C3, 3fpl C&tC? 4t3 C3?tt 

3f3 31 I 3t«f3* *ftf 4« 3^ 

33 C3, n*r*T tt*!3 ^t#3C*I? Wt3 f3C"!3 
c^ai it?1 c’Fcar ^t?IC33 f® 3*^3 

nf%sit«l 3ft? 5f^3 3f331 aF(4t^ *ltC3 I 



wt*f«faayR 


[ >lr"t , 5*1 4W1 


«8» 

ThM tartar wig -icaa ^ns 

c*it 4 tqt«®a fe*raa ^i 5 cai fagffa «rtcn 
c*ifc 4 «rfift fcfar ?ft® sji i «*t* 
«t 4 tai c^« ai ^f%u a$«, $t*t« ®t*>r*i 
*a asat* ’rear ^t«f ^Pl«1 ’ift® t 
<^fta c«mi <4^4*1 sft^ta *w c*ifc4a Nt*f 
fttSfW ftat*f*i 4^1 ^*t ataai 

affa-5 I C*ft *&) «ttsR <fa*fC3! cnt^f*lt«®il 
^Ht?w*r ^c?i«r =ift i $41 5 T-fs 4 tn 4 4 *ft 
>l" s 1c# facWfC4 W I 

w «iwi «if® «rt6ta rCfancs as, 
o<m « <rtoi ^*1^4 <Ac^ ^ca’f «tft, 
®aa c*rt4tst4t^a ?a fra^caa c«f«ii fogft 
nfwts ^51 ’fftf i ats^ <4^ >i4*i sf&aR 
JTWJfl m <4^ cA 4ft *Ka4Cl« Cl&l 
4f«1 artfrtfK* I 

44t«taE«a »fcaa 4'41 »i4i*ft 

«rft5R i <4$ m ?lt® "151 ata cs, ^ ^cn *rtai 
3 SRTfa 44t« 5J4WI afRl ft*! I 
w 4'<i sftt® eit«T 4«lt< I *«W’ 

«Hfa aft <44*!'® atarta ^*.1 <414*1 
'«ft«ta4 «, W<tr C^ft C4l$ <£ft ^C'® 
»It«lta 4$ I 

454 44t* toMa^tR'■ttc* i r«f«i- 
sjfctw as apifiatf i w «r®tfk® 
^-^<2^4 *l^f^4tC4 ftnsl aftR $4 *14- 
ftftg afiiai «if®ft® 4fwta %i lata to* 

•ftTCTtMl 441 alatf**! I “t^ffes 
®t«M aft 441 *lc® fSlBta 431 Stic® *ltW 
C4 f ft«fjt* 4ft*?f44 Pf. C4. *1jftfa»l 
aflW C^tHt®1 44tfi> 3&H1 4p3>ltfWH I 

c<m tok^ < 4^4*1 <941*1 ntaai ats ca, 
C^RSBta^ftatafl «H* W Wtqft 
ntaow ataita cis’i^t *ftift?i- 

fiiwi 4t*f® 


4^C'® «Ftfqss snf, 

cnt4l C?"t*f tell* 4C^, «t*t« ^ftpil *1^1 

w 4firatft»i i PiPr^tc^, «IB- 

cnt4i cwsfc 5 * «it»n 

■els 3^® 4C^, C^^Pl^fC’T ffaw I 

^c® 4H i 

<SfCTt ^5 5 ?Nf^ 4 t< ^i> 

JTft'S 4^ ^f®‘4^ 4t^ 

5 T” p i([4 »t^ c*1 4H ft«| I 

^r^^C4W, >T*f^«1 2}^r® ^C4 19,*is 

'0 WlstfJiil 9pf«4t'ir4 4t^ f*?^? 4 ! W 

^tt<! I ^ ^4®! '*)? ^C® Bft^l ^t9 C^f, *lf*f<* 
4'k^ ft«rt4*l fH ®t^i 

^tci« ^ >f4«1 TOt<I *\**\(.4 C®*1H 

®R fiffl Hi I 

^ «TtbtH4R «ftc« 4l^ « >Tt5ft^?f 5|WI 

qftfr >1"^ ?f?HtC4 I f41 4^tfea 
fif '<f^i?!l $$ « ^®^ipvr 

fe’if nta 4^1 flfwtw i 

4lc^ C4 ^tH4 ^f®4R4^®1 ?l%tcf, 
®l^1 ^m® >IW felflfti 4S1 4? srft, 4N 4 ! 
WfC 44 ^CH < 414*1 ft»l «, 

>18< 4H «f1^Hf“1 4‘f^C® 

Bf«l®K 4ft^R mJ «1CH4 4 s ! «ff% Ht‘l 

^rnt^i »4^ si^f'sRc®^^ »ns 
I gfH4 4*ft *TVST4 4fwt« « 

4tlfer «ftw 4ftl 5f«f ftq I <4t 3fC«!^ 

^t^fC4 4« ftJTtR 4f«C® 

W i <4^ afar f®fn fn:^ <44 c»ih- 

^c<sa ^tnrt ffa i 

4l^<J S*WR C4 W 

S*f*lfti 441 4a <4*K 4W ^f®4t^4 
4lfe jp*!c# ^4 4^r a^aR "Rpfft 

<41 i >rtR f%^tc4<r fljTln 

fft-»fwiWtPi 4Ytf®$ catqi w 1 





C 5 TM>W, ] 


4 8i 


a&rR “t®t#fa w®trt <n^{8 ^<f®i 
frsW 5^51 tf^t5 I 

w ^cvs 4 $ fastens ^tcsra ?t«i 
®t5C®5 *\ 1 *\ ^trt *ft*fawR «r>Tt« *lt« 
sfaatrt i «m ^©^fa? $. »ut^fltw 
WI ^Ftc*! ‘®tarta ap|i> few’ site*! 
wtft *$si Wr a^caa i feft «>•;> 5 jtw 
«ita ^a^rrfa ir? asai fe 5 ta sir 

"«t^C'35« $$ afto” I 4^®fca *ft-fawtlHa 
ffeffe ?tPf® 55 l 

•rca ^fat®a 'sisJtw ca^af ^C'S 

*ltC»l ‘f&faVTl faW >5>i8 Jftw 

‘tfpM ®tac®5 *rt*fB W, D5i>8 3TTC51 
‘®tat®5 RU c fJ^’ Sfa^fa® 55 I 
JTfa ’ft&fS *1fc-fa®R JJWST «W$« 

55 I Jf^ei *Trt*lrta <pKf< 55 ^ 'SfRj 

©taC®5 sftfe-fawR *|**IE# ^jaR 3i"*1VT I 
4$ JR5 5$C® ^ft-’Kaa'Iffifa r ®t5t5 ^f®5 J 
5®Tf5 5tPf5l &faa|a C6S?1 *fac®« I ^*3 
?itw atrt ^rttrt 4i 

«I3$® 55 I <A£-fa®!R> 
■Sf«| ‘©RC® %R 41 5RJ5R >21? 

Wf izm i 

*I«|ffe C5 R5 R?iR bf«lR 55 4«TfCH, 

\st5ta a^a^fa fart ftff® *if® a>fa5fc? i 
f^tta a?ii at5 C5, 4$ ncaaatnta ®iffa- 
*ta abates ca, aft faaaksra "fft-fawR 
ar»i *rc^a fe*ia f^R at*, ®ta <mR §5 fa 
fe*r* f®a ^15 ^t^aa ekiftc® *ftra 
ai i sficr a«Ratfaa* *rt»i ncaaafa a'rt *R- 
nt*i faatrta ca w fenfa festfa® 5 ^atrt, 
c>rasfa al'SQ, n*r*rfa ^tPrai c«ftfc*i wi 
5 f" f 3 > 'f 'si^ta aca sffa® i <n«R caai^ 
«R5t5 5^t® 55 sn I W tftrta 2Tt5 5$t®> 

Rafte *n«r* *firai sRttai atfac® ntca 


^ •rw’ftc^a Rfaf 5 *t afSrt rt "rt ^5 ^5 
Rrta ®f?i OMn ^ f«s? >r«t5 ftps* 
<rtf vvs ntrt i 

2 frt 55 Nfrt 5 *HU ?r ®5 5 H ^tfc® 

^5*1 5tC^5 >|ft51 5Rrt3 RaRf^l 
faaR i «iit %©5 'sjMroa jt 55 5^ 
^t5 ^5 ■r'55 r ai 55 ft 2 ftai fa. 3 ^ 5 . Pr. 
^ ®n#a ^a 551 

’tcaa'ft^tfa "i^vowa ^a* ^5^ ^t 5 
^«faw a-faatc? 1 ^ 5 fc^ a?n 55 cltrt 9 r 
faa 1 ^51 ©Rc®a nalw^a 'sia^ta 
Sncaf% 1 aia?f 5 atfSa entail araa 
c?«5irt ^jjh^fNwa *ff« H «il sRa ^f©5l 
Pc® 554 w aipcaa ^aail 4 iai 
<ffac® nfca *ii 4 ^ >fpi® -mj 5^c© ca 
a*Ra ©f5‘*i^tl© P’f® 55 , ®t 5 tc® ^ 
aa^ 5^51 5l5 1 wrfRta f®. f®. iS-^a 
pj> 5 h 5 )p® >i , 55 lc# s^sil 5 T®aR « 5 ta 

a>fa5fC5R l ®5 a®ajvf >si5»ftca f®. f®. f5. 

fifrttrta ¥C^i ®ki>a ^(55 weal 

R^iP®a> ®^a®i *fta 'aa^ 

’sRa sitifa afai UW$ ^ufa ca^ 4 $ 
®<^na®i caR *ai aife® nfca i aasf f®. 
f®. fg. ^C 5 fc 2 fa ®<!.na®i 

4 $ jffai ?l®thi ala, ^asi «ran 5^5t 

^faai af5 1 

’fcaaaRtrta «jfa >af|g H«aR ^fca, 
*i«rntwa 9 isf 9 itrta »{3Fa atai 

^1P® 551 'sjiai-5^|fa ®i55c^ nwntn %a 
ca% *irtjta «raifai ^taH^P w«i 
cfjsjsr >jiic5 afjai, w «ifa5t®5l 
nspntc^a -f3Fa nc^p 5^51 fed 
aata^t^ai £Ra cah^ r®j^ 2155 ® 4k>f 
5^51 ®c^ 1 ’farta >155 nsrntrta 



[ >tr*| W Jf^n 




aata*T "W aa^fi « *RH**ft 
C«lt*f *tt5 I *FC*I ^tatf'Sal 
nsrntc^ *rw «raa *$ca« ca«ft -tapa 
^a&lfta ^ Ca^ f®* *tRt® *ftCa I <4 


>w *f*atcaa fcasa atai cate¬ 
na* ff% nRca ca^l flints sa w fe^ta 
^faai atai aftecaa §n;?a att<&, *w 
Wt*| 4*aa *fini ata i 


«tsF 5 «rww ft* tt-fawn «t< 2 Wfo 


i5>8lr Jftceia i8^ JjR aflOTfafl® •SWtaall' 

«F«*wt»i cacsa* fa-rtahtca ®tarea «raa 
aFRt«r*taatata faffo 8 *t«?ta fec=ni tfaa 
‘*«ife*r zft *i ®taRsi c*r=r i 
^ ai>ai1 a*ta«l ®fa^ ca fatafa 
wft^t^r fa^ta^a cwRa acai *ta at® 
a fare a*?i *Ffaatc*, ®t*i «flt afcata 
4*M aRatc* i 

a® >;j 8 S 9 atw «wt% Rafta fafiwi 
$|q atfscn-ta reWata src^hr fanratalca 
«• w ®rfaa fcna <sfc BrRfa aaaafai 
*tfn« *a i ^ffirre nfai a fa ca, s®tarea 
iwi »» fcactrf-f* afftsrj aa^aca 
sea i ®t*ta R 351 afaat«l atftsn-acaia ca»i 
Rg w 5 »it 5 wa s* Brfe[fa* aacaa 
fa®?’* arW®f a tan , to| >acaf®ra i ®tare 
a®a ®rRt®r fifa® ^ca ®t*ta afai acacia 
jjfijata foref-fa* ?j»i 3t&Rata < 4 a^i ^ata 
*lca i 

*tfta®i atrea aaa ®tarea fasp* ca 
®?Rt®r satscaa aja^i Ra, ^t^ta atai ®t*ta 
aRftf* atfawia awi « ®tn afa 
stata a$a *$* i «aa <»tarea fa®p? 
arRtwa a^ajl *al an, 
fatsa aprttn w« aaatcaa are 
a**tca Rg aja*i wataa ■acat^a ad I 
^ aaaffa faafa^ ft^fa R*f|at^ 


Rfac^® isn srtcqa afs atca fa-itafala 
^t?f^-^taaiai ^Wa a^caa i >ffaa a^atfa^f 
nfaasai ^tca f^ta Rataf^ Rfa^csa 
*t«r ^aa ate*? i 

fafta afa^nat^tc^ wt^f^taatata 
BtfalS fa%aaaN afeai I ^ 
ata^Rc'® «4» ^ ®ial 'Sft^fa^ aacaa 
f®tar«i-lfipr 5tR^5 att^taf fa%aa aawfa 
aRafi^ i w aftf c^ faafcaa 

aja^i '«itrc i ajfeq ^ aftst*- 

affaafata 8 ca 5 ^ ss ^ ^?ua «rf*taf 
fafa^s ^att* ae'saa (is«so; 

Bft*t«f-*ta*tata caf& 

*rt*t«F fa^ta *faai «fa^fa «Ft*t®f atRa^- 
faw c*« 5 i ^atc* i ftss ac^aa 
(^<»«) o^^a «rt*tarf5 ^tata w i 

R^ta fna^atd ^aa ^ '©ja^a 
aa't’l'al *t«F ^caa i «ft^fa^ wt^ta? 
fa^tcaa aR^® a^a «r*t* *tfanfa 

ajtatca ^t*Ri «i#a 

^faate*a i fantatala tate^ *<aa « 
*t«Ftwa ca H *at, c^fafaata 'Q IRa^ata 
fa^gs «ite*a I ^tac^a ^®a ®rt^t®r faata- 
f*m 5taata mr *itw fa^a^i ^ »ta 
a^a R^ptaRacaa acaj a^tcaa Kirn'S 
R^*ta ft*Ratt6 ^ asaa ata^ 4a(S 



c’TC^jr, *s>«»4 j 


(84 


3 TH¥ f"M 3 f 3 ¥H 3 l 5 t 3 t 3 I 

:¥3t3fa c¥tf&t3 1%®t3 

C3 «tet3 ¥31 ^3tCf, ®t?f3 3r?r 
f^p 4$ 3¥3 Pf*f*rt# cfcff3f33f3« 
tf»ft3t*c*r* w $c« *rf«5i i 

*rfirwRrt «rt 53 tf 3 ¥ * c¥lfi> 88 
*w fct*i 3ic3 sft*far*twt=rf* «iM’« 
^*3:33 3J3^1 ^tcf I 3f3¥H3t¥t:33 


i-^rsr 

3WJ 4^ 3¥3 ¥t«F Jrthf ^:3 l 
\!K3f?3 v^vsj 3&(t:33 ** stwftr f®. 
®3f3& fe. 3tf^?3l 8® f®. 

®3fq&. {5 5^:3 I 33¥t3 ’®rt5*Jtf=r ? >F * C¥tfi> 
W> W l?t¥l 3TC3 arW*F"*tWffiI *KH 
f*3t£3 fatUMljW 4¥l5 5$ ®¥ 

«r$t 3 w ¥f 33 t:s 3 i 4 ^ ^ v f® l l^ 
3 f 3 ¥?i 3 t 3 * c*tft &t*i 33 t*r ¥31 i 


i ff 3 ¥ 3 e l- 3 $ 

®*f*T 3 !*rrtwW ' 


sift:® 333 31 staNrt C3l 3*1—31-1 
¥31 C^t¥ 31 C¥3, <5(1:3 ®t3®t:3 «fft 

¥3*1 ¥31 I 5? ft ¥'1c £ l3 m% C3 333}f33 
3T3^f3 tffrfa®, C3^ 33Sf3:¥ $-®tt3 

fa«^ ¥31 ; 3^11 -Sft3ft¥ ¥3*1-33 <Q 

3t3jft¥ ¥<f*1-33 I ¥ft®, fa* C33 ¥:3¥ 
3l3 31 4¥ 3t:33 mW <*313^ ®?ft 5f3 
¥ 3 :® 3 l'<ft¥ ¥ 3 * 1-33 FfafWl ?3 43 <, ^ 
ft®t:33 3C3J 3:® fafa* 33C33 3fa3, C333 
—3tfi> fc3>tM1 3tW3 31 C3ts$C3t6 3t«T3, ^ 

3*-fafa& 31 * 3 , si^fa »it«r*i $®rtft 1 

tff3ft¥ ¥3C33 3:3 Sfft:® fa C3f33t3 
¥3:3 *rtf C3 33 5t3 C*T8*1 ^3 43^ 43r:W C3 
33 3:33 3I3^t3 ?3, 33?jf3 3t3jft¥ 

¥<3-3C33 3C3T 3C® I wft:® 3t*3 C?3t3 
33 «tfC3 ®rf*(3 C®3fttl3 <51*313 *tsf 
^3^ ®t3 m 5t3t:3l *3 3t3l 33:33 

f%if1 (Harrow); C333 - ^1‘33t¥t^S ! 
f33l, feK-33t¥t^ ftwl, 5t¥ v f® f3?1 
^®Jtf3l 4333 ®ft:3 ¥f3® ^f33 3tl5 


33®3 ¥33f3 ¥t«r I 4^1 3f3l3 c f®J 3^ fw:? 
¥13 C3«31 ^3 I f33l 5f3t3f3 ¥:3 

3tfe3 ¥‘ltsf3 fat*** « 5<-f3^ ?3 I 4:® 
3tiS3 ¥3t3 3®33«f33 f333fEf3®1 I 

^ ^3:33 ^:33 ¥l3® I3f33 3tfB 4¥| 3*^® 
¥31 333st3, 3f:® 3*1:53 3t{?3 ¥3t3 3C«f 
^¥f3¥ 3't3l3 33:3f«f§® 3tC3 I 

®t?C3 ^f33 «f1^'®1 3¥1 ¥31 4¥t® 3:3T$3 
—C¥3 31, ^(3 ^®f33 4&t$ 4¥3¥3 C33 
3 ?t®f, 'SltS 43 33^ fa C3t3l ^3 43^ 
3rft3 4> ^t^'%1 ?¥f3¥ 3t3t f?CT 3^3 
¥t:^ : 3 ^:® 3 t 3:3 43 > ®t:® fa 3 ^t^ 
«I$f3® 3t3:3 I 4^ ¥tc«?3 WW 

C3 33 33 3J3?>f3 ¥31 ^3, ®tW3 3:3T 

«jt3t3i 3f*63 35f, * ^f^33f3 
3 ^ f?:3^ ¥3 I f3$>f:3 3^133 3:^ ^C3¥ 
333 ¥f:h ®^1 5f3t:3l ?3 I &33 «fC3:3« 
¥trk ®^t3 «lft¥ 3333 ®:3 ^31:3 

4^t:¥ mtcfcll 3:3 I 4^t®1, 3?f3ti 

aifort* 43 ^ ^t3« wtw '»f¥:3 ¥ti « 



wr®« ^ sji 


*fNtaa catata ajasfa aal W I *rt®ah 
®?f*0 >t^i9f ata CWfafa 35*ia 
W»!t'SffHC^ $ attSfa ^faata art® W 
ata a*ia as ajasia aai *a i atfata a fa 
caMcaa wfa atai aaafa ^ aja$j® ®a 
atataasai njt®*itai 


qffe^fa froofca «rca*fei *r*a® aa ®rta 
4 $ aaa af? # *a, ®t*w #a ®rc«! ^atf*® 
atlBa w aatssfa ^ta a 5 ^*! * agrtta 
^a afa, ®trs atiBa ait®fn vita's atitatf* 
^faata ^taffi *tta <w awi: $fata afta 
a*t® •tfirc® aa i <4 a<?® a a$a atiBa 



Wi^c<^FW 5 [Fr 

tees - s 

^aa srfafaa aa«H3—*it?*i faaaa ^*ra fan stfata «raa$: ®i faaH 
^ttatwta fata «jfai ata i afaatrt ^tat^a aai aa I naa^i aaa-Sfapata atai atf> ^tas 
ajafta ^nfa^ta i *it»ftata carea ^a^ca 'Q atatata aai sa I affBa atata 
atlB sta ata aT?i aai aaafa i caa ai, §*rfa«tcaa atfa (Area of grain surface) 
afa® ayfa ataa ata at® *Htatft ataw's caaa cat® ata, c®afa -rt^a fna^ 










<8« 


N-*rsr 

JltlB C^C<f *1^7 ’ft'® 5}*)^?! C*!tW1 ^TlT*l 

'ST^'fS *ftl I 5FtZ*I3 C7 ti> <W *f739j I[WJ 

wft tafa *w «rtpr ^ cwi 717 i > $t*i 

5tl »lt«Hfel <Btwm CV«I1 ^rtJ 75fr *tW7 C*tfr fffWtHVf ( f*JM ) 

-I ' 

73^17 ^7$ 37177 *lfa*l I C*rfa5E3ttf 3W I ^FtC^S «T'jr«f’f C«fCf »psffsfff 9 f^ ; s 
“it*? 9 ! C 1 ^ 37C77 ^S'S *|fa*l, 71 SftiB ^tT^C'S 37f37 <1)3? C*lf7l '<3t3 i 5 ?CW C'Wt'91 

43* §7>tT5 *ftt7 I CTftSFfttf *tf*rC*l7 *lt*ftC3l «ft^, C^tt* 5Fft*I7 fftFW 55*11 37 I 
(f&af >) 5 FW*ft ^““f «t 7 «*ict-t, (?) ^ 31 *Fft*i 7 fn^ ffa* 

vfai 9 f 1 ^ 31 C3t55C3t1j, <$5^1 'e 3P^r- *iffW7 -arafys -s{tf f$u ajv*tfct^ 31 



W*t»f7 Bt^fS «f«(t=T W I 4 Sfsl H fflt*SC7t6 ( f*3 ? ) I 3*f^5 Jtffa ttY* 

$te*i 451* csrt^ 31 «f^r® *it«R;9!s csrtotofo ftwa (fk i ) ^*ra fan 733 

^t?^f«r¥ nvrePre ^fts i 3^17 §n® <4 pt nc^, 

*S«K ^ Bf^ff SFClfar <rr« fTaV 3C7 7t7 43^ 
•It^WiT $ 7 ICWC*t 3 aro'ttS igcn* *ft \5 I 

^77*1 («) |f7^—*11^7 WYPfl C7 TfVT 

(i) ?t*i—*it«rc*i5 C7 tm 3t^s C77t*i cm 5r*f, ^vit* ffipjfc 

y\i w JitfSii «rm * 5(115 *tci», (feO tct i *tft 3f$ 3^7 $37 c*i 
C3&ft ^*11 3t«TC*17 Tt*I ( f&* ? ) ! ®h CT®, »ltTt*ia '3t^ 3 Tt^T ^ w I 

c«(t^c^ 1 ^ *it«rc*i^ ¥tw® «f*ft=r aiwsPn ^tsr^ Jitc^ starts *m ^-sw *^"* 1 ® 
w «ita{—▼ftw fa "if^vt^TOij^n— 1 fe««'nt 5 ?tn%,?n *it 9 r*ic^ 

^ i vtc*ia ’ft^ f?w ck*i ^c*i c^t<i csh 

«d?tc*ii 5 (*n ^7 ^lc*ja cilfe 1 ?t<i ^7^ <S> ’r*i 9 ff 7 *it*i f^nt^t ■!%, 71 ^»tc^ 



WT* 'S fowl* 


[ >b-i aa *1331 


atC^a »rc*fl 3 fats 6f3 I *\fal*\* ^*13 
*tfa atC^a 4^ fa*^ $M ai "ifaFC* at"T 

*31 ^fa^C&a *t^F I C*f3 3tC*3 

C3 ^ " ( t*f *C3, <5^ WW 

fft^da fs*l 3CT I ffi’ftta % 
atfBa Cat 3^*1 ttOt 43^ 'WtS S3 I 41 
*W tfaCta ^"R ( fB3J » « 8 ) faa& 
53 I <3t§ aqta* ^itCfCai <g ffyt&3 fs*l <?3* 
309 tafa *31 *3, 3fC* C>1^1 *C3 OfC*l *Ta$ 
<ffa^ aetata 33*fa S3 511, ^ fs*fa 
3i[»ltW$ ECt I 

(s) m— 4^ fataaki ^tvacta 
433$ 4*fel oftt, 31 ^affe f^ajB <*vrc* 
4*CT *F*<« *C3 I C3CS2? qtWW *R- 
cacta w ^cna fena ^ti^fcai 

at:*, c*rcs$ g^tc* tRoia ^orcta fife 

3t1 SC3 ttC* I «lf*CT3 StCfCta «jvr«f»l 
3 fa Gf*lt$ C«lt*tS 53, *U[C»1 Of 31 3f3 

4*tfi* W 4*4 tfafas'SfCa I>ht$ SWS 
43n C3$ *TCVIt3 5f3 333$ 3H atC*, C333— 

rn * ^fa<$ ; rn, *1* « ^fa^fc; **f, 

* Ijfefe 4*C3 I?t«lt$ >[53t53 C3305 
*1t«3l 3t3 I 

(«) Irfefe— ; f fascia ina cac* ^ota 
nN caca 3t'63i tc*a fe$a fee* «fafe^ 
igTC '*f\»lf5$ lltSti I 43 infa«tcn 

*S5*19fel fet *31 3ft*. atC'S 

^faaf3^ grtatfe $*^t*1 3f3 I 4^1 *fat*Tfa 

atfS *feata *1:®? *itc>r =n act sstcacta 
*rvr featca 4c* 3ai 33 ai i 

C*lt*SCTt6 3|t3TC*RT wr 

cafocat'S tt*:ta ■'®te?C“fa 43< *rtsf- 
afa* *rvf«f5i *f?l «rtae *^*'9fa *r"fst§ 
W *ltC* ; C3a3—C*tt»ft,«FWfcfaai feata, 


Ct* S$t Njffe I 351?“5tf^^ »lt*OT 4| 
3^1 31 «ff3’9*^1 4ftCTF, ^Jf^3 
C3t5SC3t^ 9lf«fC51 ff* 31 C*t*5t3 « 

'Sfca^tcaa 4*sj aja^ta ^a^t i 

St^fo ^t*tC33 \<t33ta C*t^t3 ?lt*C«13 
3 s tc«ia fenfa^trn aiRfwi at:* 43^ 
4 a *t®f 3fc«n *tw3 ^rcn ^rcn a* *tPi3 
3 ^ 4ii a*ta atiS *f^i i 4C5 3frea caat 9 ! 
*t*1 *t*l al 43^K33J®| ^3 31 «lfa 
cat^cafc^a f-ra 'ar°ac*e c^ta *ca afc^a 
a:aj c*? *ac« ^3 ai i ota ^ c*ta 
c*t=r a?i?-5rfa3 ak^i ^^55 cat^caf^ 
•itarwa caf^ ai r^csa ^* fns:aa fat* 
caai 3fa i *it*»i ^(at«:a faca 
ca:^ «faca 43^ 4*1 n«ta^ta sta 
*a:^» cna al*i atsfai *ca i §;t^a qta- 

C«13'S 4C*atca n'Stircn 4*^1 5^ qtatwl 

ate*, ca^tc* ar^s a^®i ai a-ftaafa ^fa^ 
?^9i *c=t i 4^ ^caa *ra ^tac^ta ^aa 
*t^asft affsfa faa^ *ai « ^ra ^faataT 
aata afai i 

cat^cat^ afar*! faca ^a^«t:a *ta 
cn:^ sea ftafafa® ^a:ataa , ®faa faaa atai 
aa*fa i 

(^) at^aa -casta aa^ |faa 
^aa 4*faj^ af*oia ^$a:aa carfari *ca 
aat:a c?ai at:a ca, a^caa ■«r^ta « 

'ffatrcfea fsa *ffa "a-f *ca «tt:^ ^t3 ^tcaa 
aaja^r Tta ^fa ca:* 4*£ *t*ta 
atfa*^i atfa *taar« ^ sa i $ *tf«i 
*t3*rtl5| 9it*:aa §sfa ai ®r^a ai a&a 
at*-rai atfsj ^ta?ria nfaati ca«rt:a 
^aesea ca% caata&i ca:*f «it«rc^?r ^sta 



c*tcw, «8i 


J'tffsr ( f&iS * ) *9 I few 

c^ «nw m sen fes59 cw i| 

W I few «(? C?^ ?NW *t«i 

qffe* *lt9I *fl* nf^JltC*! TjrC? «ltTOT» 
?R^t9 «ifl* *itfB stlc? i *fz*\ 

sttWl 49 s . ^t? «'hH^JT« C9C$ 

9tc? i few ^rt^R %? w *t*w «rr?t? 
*t«i fen^ *r«t?^t9 *itl5 sn c^cfe Bitrw 
fe*fC99 fac* c£t*1 $t*l Stic? I 3pc«l, 
« iwjfi-cwjsi ?Ftli ^c? i 


c«tt* fin nl* nt"tt*rtf-r wen 

CW1 9tC9, $tCW 9C9J fertl ?t 

*tfn srtsni ?c9t* i ^tcn? ntc=rn« 

C9?fc? c?cn, cn?tt? «rtfn *tvrt* nfircti 
Rffa <W C^fel C9Cn| nfSTCn? 

’ftl® ?1 njt« fsrfs W 1 *9 1 

Rfafa flat 8 C'S CW mtC?1 *C9CS, 
Cfc*R ^tc?^ nfSKn? «nm VW 
C^t? Wn |fw fen? 'Sic? f?I9« SfSffr* 
nt^n? nt<3?i ?r? i f^*T5 >ii| nt^n? fire® 



faf®? WCW *ltli>9 fenc?t% few nt^lCW 
nfwt«i flffe? *9 i few nt^ncw 

nfwtt *tei ?i c?cn ?tfe? nfwt*i c«rc* 
«fe i c?cn *rtfi>9 few nff-t? >V cw |" 
« few I" cw n<« 

*c® ntw i 

(?) ^ffw nr^rc—few jftftsr 
W* nw tsj^pfSf 3 ® nt«rcn? ®nc?"f cw 
9t«f1 «TtC*, ifcf Cn®tC? C9Wl 4*1>1 C$y 
4m ?i 4? ^®i ^tcn? «rarf?^ 


*ft9C*t nt<?n ®t? Ht*l *^9 Hit <331 9t® 
?stfec? I nl 3 ?*!? %? ?tnw 

ntsr?! 3t9 Hfcn? 'Sff??' S'SvBl ^tfe^t? 

f^C 3 ? f W, ^Pcn C?C<5 ?tc? I 'Slt?t? 

^i 9t<n:*i n?i *it*f ^cn^i 

^ s«^i nt^s ?sffec? i ftffe? ?tt5 
mstfft T V c?c^ ^“-w 

sjr?r ?tni c?c“5 ntc? i 

(vs) c^it^tfe 9it^c 8f i9 ?tn—^tc*!? 

fe|^ "n4 9FW c? C9«ff9 '»T?fT?^5, 








c*fa ciiti imm cm c^c=r «tcn 
niti in cici men m (ft.*«) fa<i 
¥11 11 1 

(8) cnt^SC 5 ?!^ »!t¥Wl Cl fa faltd*!— 
¥tCTl 'nt'Sll C1C¥ H 1<T8 Wtl J1?C* 
ItlCll Cl fa fiFltCW 1C*1 I <fljS Itllfl 

¥ten «rar»tcn >" fan cie* 
falKl <tii (f&ar >) »i' 0 ii ii i ci 
$flC« nl TO Wftl ¥ ^SJfa Cl 2 ! ltC¥, 
Cl 'ifac'® 'Bffa* Clfa faltcm?* 5 Itll 


it® cic* feien fae* cici far® 
5rt, <?fa 11 felfittlt ifiM n®ti ftww 

falltlt “I fa* ¥tcn Cl,fa faltCl*! ^itl 
¥C1 I 

(») cartel 11 fa*. fclCltn—l^eil 
cartstci Cftl »lt¥Wl ’If® «Wtl¥ti\ 
*ifas ixciti ni ii i cmtei m*i 3fnti 

^fitifatcifa iiei m*i c$t$l nt n i 

$11® mu CW1 Ill'll wtl ¥tltwi 

jffaflli I Itltlf®! caftltcn ItlTfltfa 



“tf® 5 1 , ¥—ff^cii Sn iten ciitcn iti, 
i—itwi fctv-4 iten ¥»iti itn, i—Hen <»wf¥tc«r 
iten ¥>iti m i fault “tfa 5 4; i—men ¥ten 
iti. &—iten ci fa foitem cie* few mu 
sti,s—cmei*efei fen ¥tfa iten it*r i 


it*itwi wtsi m-tffro m fe*ov 

mCTO Cl fa faltCW >8” C!C¥ ^"-41 
leu ite* i 

(0 ¥ten cifa fritem-¥ten 
cifa 'MK ¥twi ititc*ii ^iieii i*rafefa 
f fai ’ter fan itc¥ «n i *ten fets ¥ 
«tw ¥Uf¥teil lljl^t m fagfel fee£ 
itci I f fa cie¥ feci it*i $ *tii 
mifatcifa *tcn ci,fa faitcm: frsn) 
icn f ci iw fa*!? -ffa* men wwc* 


C^Cl m>I Cl'OTI 11 I m«l 

cm„iti w wtn «rcmi ci, ifa 
m*i ffe* ¥tl PT^tl 'STT Clfafajfaf C1C¥ 
cit^i jftien fae¥ frfai n, «tic*i 
mtc*r ¥t¥ ¥iei i itwi ®rtfa ci, m*i 
^iti >r*iw m*n facitit nfap 

m» 1 C¥ 'Sffal 5 ! ¥C 1 5?1C^ in wti 
¥11 C1C3 Itei Cl, w "ffarl 11 ®1 
men ^'leien 4¥j5m fa^e® fafi® i 
^ fa^cil ci^ti m cifaflrm ( faar« 



C’TWjW, ] 




* «*) aai sa i aa*r-5tfa® «rr«rc»i ^ fa^fB 
caflfC* caffa Ml? at*TCaa 

»lfcnw I <5K»t J« «W Cat^CapS ® *t«1 ca 
caata ftcrtf, cal caata *raf|® i «rtata 
c«frttcnw ca afr^ntw t»i ^r«n *a, c *il 
^taatfrfc* caa>fa «?¥ <jfi (ffear «*) aai 

5 a I at^a ll<5®tca C®rt®1 ®aa$ ^cac* 
aai cat® ntta, aaa ca^ta ^ <ja ate* 
C^t* «l* x Cafsfljt^Ma ft* a\Ca i ca 
*ftfa* Caai C®?t^tr«T^ cafcfa *1* %*w 
at* C^tatCaa ca^fa *1* ttfa&Jt^TC* 
fafa® *Ca, cal CaatC* ( ft® * ) atl* *Pf 
flf! ^Ca 1 al^Caa Ca^fa «!¥ Caft?|jt*r 
cac* at*caa a^astca saata ncaa aatsata 
ca *fa® caatlB fee 5 (ft® <t « * ) cntcai 
?;cwcw» cal caatlBc* ®taa 5 a caai aca I 


48S> 

*lfd *lt?»l S»!^tS W ®tS aa®t 3*1 
*aata ®c$r ca na"ta fa*® afosfa at«rcaa 
fcaa ®t® *ca, ®tc*ra *®*®fa &« \at 'ata 
*®*®fa fts^at i “ife atftaa 

acatft® n'sfa'ita at® *tBta afai *1 *ca 
<®a^ at® cac* afaa &na fac* aftrac* 
cfca §ftta f?c® sta i at*caa ®awaa 
ca f®afB w ®f®® afc®a faf®?r «f%»f 
*^4 ®ca, cal f®a '*f-c*il af®*fa smft® 
-ife (ftan ) *t**af *a ; caaa— 
^fa^efca §aa afc®a caatcaa stn 'ata 
a*tcaa i&ls « <atf®tcaa &aa atc®a ®ata 
5K i Saa^at "tftF$faa sfWft fassa’t 
"ifesfe (ft® i ) 5 c 1 * at?rcaa ®tcaa st*r, 
aacaa caft f*atca*r cac* &aaa ataxia 
5t*r ■« caPscatt^a ^aa a*tfa atc®a 
«f«a sta i 


fwta-^at? 


«wf*f sPttefa'S 
af^a affqca ^pHata ^tc^t- 
®ra 5fai m i c^arca af^a ^ 

safai lca^n<? ca 5 t" p tta^ 

“a'C’atfar^ta” as «PKa a^caa I ^^{5 faca-i 
as aafac^ «f^ca aiaf^fa^ w i asfSa aatfa- 
araas ®t: %*% 'awHalc^s Saf^« f^taa i f®fa 
cafaiac^a ca, cafacaa atata Ttf^a 
aa:a ®i 'sjtafal caai ^ca afea i ^ 
asl8 ^«fa aFat« a I 5 ® a^a aaa cacat^ i 
arw at® ^aata ^ asf6c® ’aa^ai 
afaa^a atfa® ^a i ®i« ca ^4 ata«aj at® 
scat*, 4aa® ^aa wn aai ata ai i as 
*)i ®taa, ^fa®l , ®it : ?(% ai aH at^Jtata 


faac® a^a aa i fas ^c® ac^j* ca^ ca, 
^^a ^faaic®? ®i ^ac® a*R ^ca i a^atca 
asrB ‘*j¥' cat? ‘aa’ n<s -far «ma 
^at^fa® ^ac« n(ca i aaafa aaa ^^taca 
faff^ afecae acs caata c^ta ajtat® 
aet $a ai i 

fafea ajfea ^ca ca -laf-^caa nt<^J 
ac^, ca ®ta®caja ^c« «i^a ^®faa aaa 
atsa ^tc^ ca^ta atai ^taca ai i 

^ata^F %t^n atlfcta f^a «fa4a1a fWta 
fa*?!5 i ifl! art^la as ap5a «?t£^t® ^®fa 
5 cb§ i caatcai 5cac^ ca, aft^ta ®tai 
aesa atai r^®tca aaar ®tafa ^^fa® ?ca 
ata i ^a^ai a®J ca, ^1 ^tsatcaa c^ta 



[ a*r nwn 


««• ®Jtif $ fnwtif 


nrww ?fir wfe# r«$ ntsfafnis sntsn 
«tw *w«fats wf«fs« ntcs i «tww 
«ra ®rsrt feajffa m *w arem 

CW« ntH I 3*1 (W iS 9 !!^? 

mn fn^tffa ncn* w snjstn m i 
lcn*5ftt?ra cros a mntstsi «wf« c*«n 
fVoirw, fene?* ^{B fe*ft^*i «t* mat ncs^s 
fstC^ I 

wm nf<& nffl 

ntovfos ^ wn arm 
onr i arc or ntf A® ^atfto: ncB 
<w ^ratsr c? ns *fsoi nts^nks sp® 
^f? ?s, 4^ffR «i ^**il fon i 

nfas ^tcs^s fBfa^n* mmtn* f3p®fin 
c&i&wi nfa^nta toss mtnn s^a> 
'qtfafa I ntf*F*Tt»J 

tfeftstfaiB feftws £f?fs ffeftw nromi 
fens nsWi b-ffnCT «nm *«s w 
sow «, ntwta toss ^n sore* mpcs* 
c*ts m ass cnronfai fefsnirt 
wcs csns nstoi tosAm. sttss cm 
cnes cs, nt*^ts tos starts cst%ss 
swj ns*si nss«rc sfe®s c®ten i 
SftS fbfaWOfS StSTI ssqn *tsffe*i 
or, nt*^ts toss s*i nt^n't ifoss 
^t®r m *sts n?«* ntatn ?cs ms i 
msjtn* c^Btoss foi Ife* <fl # 4 fans 5 }® *m 
sfas«s i fsft ftsTO msti wi 
cs, mnor ntstn ?>? nes cnfe 
*tswfe nfa^nlt® ^s arm c?s i s?css 
«wf«s 4*18 *t$r ^wi <sfe cn, ntovits 
Frircs «Kc-f nitnfen mai or sritn 
nfe ^s stt* 4>w«tw ftsafl tos, ntc^ 
sTOstess sts/w cnfes mffe mu 


ntw nft^% ntscjfs sw fnac^si 
csh Ifesr ttffenfffts vt«r ^cs 
aicn njtnlB/r wftsi 

st^jfe 5tnnlB^ s?t«s *iw cncv sts 
stntsftsr «rf#it* arflf«sti i ^ 
sfr ntsrn «$fe 

w nts»^s nts^s fwre «rp 
nftmc*f njtnfe^r 'ntnc^s me? ^cn 
apc*f ^i csw ^ i 

^sjtn? «rts« « 

enkbt^^, cn'sf^Q feceincstm i 
^ts *fc^» WC'® 4 > i j r ■ppg n*rK wfs, 
^tC'® njtnfe,^ ’ten nfn i ^mr 

enfe n«rWlB nf» stnts^f fenta 
^si sfs, ^t?cn ntwfa n 5 ® fbffe^ts 
cnl «j^ f^ntw 

sne^—c^®te^ ^^spz catena 

i c*\$ 

nirttflB f¥—^rr=<i cncnl, nt^^nts n-e®?i, 
®m atena sptm ^ *z*\ »iw ^ i 

«ic^rn5tc?^ ^ 

«(*t^c® Ttwi c3t«r nt«sts 
^jtnt^ mt«f?tn nisfe arm nts »sfei 
®sm cstn ttffec«^ i sfv 

>£f«ft i t SS^C'5 iw ?Ni c^cn sts, 

®t?cn cnntwfe ^ ^e?[ stt 

«rtistnts nenfe mhfi c?«n 
ars i ^^fne'Qs «f»i^e® >3^ ?fai ^fc*» 
sife, ffe« c^% ®tn cn*e^l m st^i 
^tc*r ®ne*tT> ffest fes»s «i»i%^ i w m 
c^e^ St? elf's?! st^i mts nw«? ^tc 3 ? ^i i 
nftess ^ wt s^bntben ?t*i sjtnt® 
n^tn nPw estens w 



CTO^a, ) faWt5f-*R*tf 40 


afata atwta carta *n c*cfc 3it*r to 
««f I 

3 psif® nfoa arfrfata , »i3r-fBtort*ai 
<4 fa*raa* to atai atata «if«¥tn 
5f;-arfcai ^ to cTOraa I *rar-fBf*vrta 
4* a^a *ffsfq5 ton to ®tai ca ^ 
carta *n 3t5trea ®tl aa, ntcaa ■ar^tfa* 
f*to *TtTO W TOW I 

nfoa 5rfc<% «qf j8 a® at’Mtatwa 
nfasr*!* wti? ®f: c*- |. gjr <$1 a$a 
«K3rt*l5tPT5 C^V-f^T fif^fr TOW I 

<«$ *Hifo fair TO fa«^ I TO If Ml 3taata 
^**1 afa c*ta a a ala ^htw 'SfN-f *a, 
®tTO wta wl c*cl at? to 

5 -toa al TO ^ c?*ai ?? i ,®ca 
are* ^f^n 3taw *Ttata*r«: aa^ta ca»r 
to*& 1 w «rtTO ^a1 aaata cm cto 
TO t?i *fa £®fa *ai aai aaafa 
ca ^tn ?tai cftaca, ca^ w c *cfr 
at* to *tfri aaafa ^1 sea 4*fci 3t*tcai 
srtltoa qei »itto c*reai *a, ata w 

to ^^5^ftU5T TO I ®t: ^WT TO 

<4$ C?a ft* <4*fcl M% 9tvt9 

TO ^Ptf6c^ aTO*^ na *ca ar«ai i 
^®ta aacna carw 'rotTOcaa ?a*ra ^ =n i 
*tai 'flC'® c*fa 4*i>i < 2 mt=r a?r^ TON 
aa, ate* aw “atTO fTOJtfaTO” I ««| 
a*a to caafta a^ vf=n TO ft* ®ta 
fenca <3& TOt* «ift* *ai *a i ^a to 
TO a aaata stantcna carl cati? mi aaat 
*ci « fagTOa totI cati> catk 
aaatfrfai a? wta TO sMc® 3* to 
* TOa «r^w a^ *taaata to ate* I ’’tfo*! 
artwa^a f^f®a <£$ >tto 

^fa* ajtn* «naa*n ^ i 


sitsia-cac* < 2 r«t* 

ita^fa* yy$U aFa^fe afa?» ^tafa* 
^can, atataai, sptft, a»faji « ^a»rta— 
aa^ «itaat«ai ^aai «rfaat«ai nfaatoa 
*c?i afec® ntca i *qfti ?f* t r wtw^\ 
win ^ atti?, *taa caatca aaa aaa 
w m aaa a1^»ta “cat^a” to ( 

\’-a as), «aa araatatawa Trti 

Cvzy i 

« afaa-cat^a acaj aa* 
»l"»tc# tota ^caaata to 

c’tnrca i caai caca, ^taat«ai 
nfaa^"caa ft* « nfaas'wa aaa 
atitatife a tai^*a ^t^ai ac 5 *!^ af* *fta i 
«jtaat«ai aaa “c*tla” *n af**i 
artoTala JTl^ta<ji vsaa *tta^sni* c*ta ^c^l- 
*f5ta *^aa ai I *ta«i c^f^acaa ^c^ft- 
'Sfetcaa *fa ^ a1ata*a ca«n caa i 
aitoa st^ia w *ca:aa 

cm , ^hat^ai §iw 

ata afts *fta 'stn to 
ft*f M\M i 

^j ^faata aia'« »fcaac*ai 
aal ai c«ic* <ii| faaia 'sifaasvsa ^s’jj a^caa 
ataaii to TOt^a i a 1 ® m*\ 
ata«, ’sifaaf^ata ^*ia ataa-waa fa'ia^i, 
^s*n ajto^s 'ortaaf^ai w* 

*t* TO-afc^a i 

ata'Ti f*q sar, ^ 

*rfaa-c'rTO «r«tatfaa *ta, f*i 4>ia *«n 
<aaa aw ^atfavs toci i fa^fsicaa 
^f^ta ajta. at^ta aia *iaa 
cm , «rf^ cac*c« & w "nafaraf^il (ftor- 
caf»t) ia 5 ® *rfaatfa^fa c?c^a 



wl*f $ fawl* 


[ a*, *a 


it) 

fcna <er®fa fa^tcaa sfc® ata^ i 

®ftvc*®®fa *^ 3 * 1*313 tfff® 
C3®t3-®SC*S 3® -sr^Ttf%^ w 'S ssrta^t'Qata 

wtca ®tcaa nftcapra *ittf*j acfc i 
aftfcftsa 4 ^ a®at? w fawfifaaa 
natotal* i afa «rat*i 3 a ca. ®f®v 

C^Sfsfa S{?f?ttn ca®t 3 -®ac*r?[ 3 ® 

5 *ik*ai *w, <4f «rtfa*ts afaa-cat* 

^tatf'eala «f®tca<i <srf<js ariSsi *ca 
$*ita l 

’Wiiffcwr fa* ftihr mi frits* 
*j**tarsr §OTW 

ftfotca atataft* $3Ttfa «TC3t«f 
*ata ca a* 9 ! ®ft-a®* atstaa %n*fc 3 
«itta, ®tcaa <w «i?/tw «rt%« fatna *pf® 

*31 *3 I 4*t?1 43 *ta *twj 4a* 

nfafcrs ^fa® *ca ate* i 

atf*a fasstaltwa «it^ c f 1 —fasta-facawi 
®ca 4 $ a* 9 ! ®aj «rcata *a:a 4 § faaa 
4®tt31 C3C® *rtta i «lt3t{3S *ta5OT ca 
fa* 3CaC®, 4^ 4faC* ®t3l C>f a*a ftt*® 

ataaii ®tac®a 4$ a*a ;aaj 

ftafta aja^ta *31 C 3 C® *ffC 3 f% 5 Tl, ca 

’Tic^'8 afftl *ca caac^a i 

«tt*f®* *tata c^t=? c*fa atsracaj ca 
faa acac®, ca faaca ftWOTlfel faaifasifacaa 
>.m aataa-fa®ftaa *rajt*r* ®t: *atfr 
^afa ifeaaii wwi f®fa c*ta c*ta 
aatfa *fta * f"lt 33 ^C«CT faaa a*t 3 
cncacsa i 4«f*i af§?a® *ra* at® ftatca 
aja^® *ta ate* i 43a sar ca* afiatw 
C 3 C*T a« 3 l * 1 ?** 3 C 3 3 C® 4 a* ®tC ?3 

acfr ate* i ft® sit^^-c^fc* 4$ a*a scaja 

C 3 ^ 3*3 C*t 3 farel *3 31 I ®t 3 SIC®, 


*twi *aata *ca 4$ faa a& *ca ata i ®ca 
®f: ^ftt9 *l*\*, Srti *3t»J'e C^|5T C^Pt=T 
Sf^s '« faw ?M 5?1 (4^ ®1 

catc^fw *tM C*t*r ®^P®il 

K ^1 I ^tsi •riPt*! ^ca CSfC^fC^sf—c^ 
w *tc® ^twtf®® ?c?cw, ®1 c*tz*\ 
^tn c^c® *rtw; «i«fK «ft®s?c^j 

«rtff®® *t«M c^i c*f«fi ®t®, ®1 **1 
catena ®t5i w ?n ^C9!« 
®1 siTiJl^^ MM ^1—®1 ftsitw 

*31 *t3 1 *rr*i'ft*r ^ *f3cn3 ^ i ^3 

^fl ^ff^C33 *1® I ftwtH\al «fl3T sjC*fJ^ 
5iNf3^f>fjf 5HC5| ia* «r*t3 ftc^a 
c*fnw i «flt fa twa «i® 

'—I 

f^srtca *31 cac® ntca i 4ftai 

3ft=T3 ® ®rtft*t3 4* fif*t3 ¥*\ CUZM 
’ft^caa U J!Mf^ *31 i 

>—4 

fa^a jfsia ca:*t “fsiTfaft^ta 

«j®ta^ta ^af® ?ca 'sft^Cf i 

ftaaf^a ^af®a lf®^tc>r JTacBca 
srt^a 3^31 *c*l, ff®a « ^^aiaa 
«ftfa*ta i >aair ■r^ijfeft^sct* sitajc* i^caa 
atat'ar* *>i? ft* *ca cw*3i 3ta i <3*1* ft* 

afaa-cwtaa y&e\ nfaatfsre *31 ala i 

3s?acsa fa*?! ®t^c®a vjt$ at?ac* *t3* 
wn a® ®ac® aa i afara ®f^® »itftca 
W**t»i at?caa wi ?a *ai ata i <4 ®f®a 
®t^c® ^a **!?1 ca^l ftg *t* ai mw* 
ai aa ®t® *a w i «i?a ®faa)c® c^c® 
^ata'Q ^af® aca ac?i ^iHi *31 ata i 
na\aa ®tat® c?ta-a?f3 cac* %a a® 
a*caa cata ®c® atca i «ff®- 

*tC33 4*18 aja®i fe-itfa® ^cac* I 43 





tn 


srtt 5t$ffTOt#tf5 i 4^ wrti i«u- 
«T5t5 TO1 *lto5 

4^5 *pr wtwPi ffcfwwi c&ft5 
551 to =n i TOtvi 4>i5 «if« *ar ^pw 
®* n TOHsttw fc*rsj* «rcrt5 

?tro i to f^§ s»^sf wrtfa 45 <> 
TOftst* *tto fcstto scto. to 5ttoT 
C5tit t5 ^fa^lt 5 * 51 cto« toHTO *at 
5ft i ^ w *8*1 s §55 *rc$i- 

TOC55 cro 4$ *t^f^s *(5 5TO »itr»f i 35 s- 
5tC§ 5» f^5 5^5 TO** *f’-^ f&ftvi* 4$ 

uttwtTOftft TOM 5TO5 45 ^ 565 TO 
toc* faro Pw toi *5t*5 i 

4^ 5toTOt^tf55 TO «f«ft5f«! 4 ctor 
toi to tk 5iftaFtiTO ■« 5$to5 

^3l55 I 9^5 5*5 TO151 515 <n *t*IJ- 

flfavfta CTO 5t$t'5TO1C55 5J5*l5 *51 
fZ*z I «nrtw 5ttca?1totf55 cto 5ltol- 
C*tC55 5J5*t5 ?PF s* »«». TO C5C* I 
"Mlfto^TO fcto* CTO C51C55 
*f55t5 frto «ICTO&15 ( TO^fe* ) 45$ 
«TBrM5JtTO I TO «TC5* f$to 
to ctoc* 5 i ffefa«TO «F5*tt5 

«ft^5 5i atftpw 5TO5 jto *t«-*fi fa 

*C5 CTOTO 4*}5 , «r«t5% felfe I 45 
TO SrTOfa «ry TO* 5jfo TO15 

WZv friz® 5t5C*5 I 455 C*?Z 9 TO« 
TO* folfo *C5 5CT TO1 *51 515 I 

5^5lC5 "Mlto^TO fflta 55CR5 
*Wjf 555 TO1 “f 5^155 5M TO5 *ff55^5 I 
455 C*l5 Tft'SSl $t5 5^C5t»f TOP’TO *5W 
*f 5jtf5?5 *5 «I*P C*C& 551 C55tC5 5>TtC51 
5t5 I 4^ <5ft5 TO TO TOlTO 5^5 
*lf55^5 551 5t5l TO* CTO TO 
TO* 555 $* TO TO 51 I ^5tf*f 4^ 


55C55 dffftjtan 5C5l 5^t55l 5C5^ 5W 
^?5l5 «i ^ 5 1 5C5 pr^i TOf*. ^Mw 
45^ STlC^ 4^tt5 antfj? ^51 5^5 TO I 
455^ 5*UfefV55t5 «T5t5 W TOI1 W 
W1* «!55f55 I 51^5 tlMf5F§“f5 « 
«Ut:5^f55t5 §5ps5 >jC^ 51? C515 ^5 ??51 
5S5 I 

< »I5’!D «lI3rt55t5 TO 5»5 «IW 
'»in5l5t55 5f55C'9 / C5^ «ic«r «55 f5C5 
C5t5 IJ5 5555t5 55ifv55 f5t*l5 &lf$ I 

455 5f5 C*t5 ^Bp 5f5« f>C« ^I.iBtTOI 
M6l5 5f55C^C55fC5'STSI IB?? 51 TWt55* 
CBBl 5^51 ^ I C5§ 45* 5f%C55 ^1^5 

^55 «iz^f55tra5 c^car ^15^^ ^15^ 
^af^i 55TO I 

^jt^f1C55 f5f^««5t5 CTO TO5 ^551" 
5H5 C5*?t C^f5 C?«5l W I TO 45if55 

^55 to I 5 s Jl*lt£55 to<V5l 5151 5«5 
^^5, TO C5f55 ^to TO5i C55\ I C*5 
51, ^Tl«lf5 5l5t5 55C55 5C5 5tC5i 45* CTO 
45if§ 5t«f ^55^ C5 55 5TO5 5iJl^tt55 
CWQ 5ft3f C5C5, S51 5C5 ^5 51 I ^®C5 455« 
455 <655 'BltCf, 51 *Jt*lfC55 «15t5 5^ 51 
SI5 55t5 fwt^ 51C5 ; 455 fV, f5F| f5C55 
TO 151 5iJt*fl5t5i f5p5?« ^C5 fifC^S 5fC5 I 

\Qf5 5^^ C5toCS, 4^ ff»lZ$ 

5^^«tC5 455 faf 5®11 5l5 51 I 

591lf5^5f5 4| 5jf55f ^5%5 TO 
5t5t55 f&f5i^1-f5®f5 45" 4rt%-f5»t5'Q 

5C5& 91115515 aC5C? i 5C^5 C«f% 45^ C5tt55 
5C5T C5 5"55i x©1 4^«tW «fl51 CTO I 

^ITO^ 4 ! ilTfC'95 ^5515*1 W ^ ^C3T1- 
*f5tW5 TC»T8 5f55-C5J> f#g 

afl5l CTO 1 5il5^5i « ^C5TO1?rl9i 

Wt*PltI55 ^55 «!C^f55tC55 TO 5^ TO 
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(& 3 t*) 'ffwi ' 9 ^^ < f ®<*u wfai <eyr 4 «f 3 '« *ntwfiifhi fsftvrftr cadi wj* i 

c’tcf i 3 p?t *3 *tn 3 fe*f 3 ^cart^rsin *r® ®C 3 *rjtat’rtll «i^f ®3 4 ff®c 3 t«f 

f3C"l3CS!3l 3f%C*3 **t*l*f® *P*fC# ^itsl'Q JfC5®3 « 9ft^1 i *^313 *tv- 

'® r ^ fog *t3C® C*IC3tg3 I *$fonr 4® c*fcl 3jtf ?C3 3fC3 I 

SITtcvrfwi S*1*5C«fa GS $1 Vthl 1 5f f*f«fC5* ^5T *t ^1 

wtoPui ftwiani 3 rt 3 c® c*rc 3 jg 3 t ^ t *pt* 4 c$f 3 * ®tl 3 t*r f%»rt^ cwalfk® 
435 Prof 3Prc-c*tg 3itc*if33t3 4*fi> 353 n*f® fcstft® *m*, 3t3 *tWhj 

Start 43* gtiWtfc 3-11 3 ®i>i **i nt^ *w ^tlstw 3*t3 *rr«fi 3t* i 

3 t 3 , *in *f 3 ®®fci w 5 ii 1 4| =33 *ut*t>rft& cwt&tlfa, entfas s^f® aw *it 3 fo 3 ?c*i 3 

« wfwtfoft-r hot! 4 | *3 *qwi f 3 *c* «ttat»r rttf fc«.n?r 3 tc* i 

«ffoC3f3 *3®1 *^3 *C3 Wl*\ I 3®%3 C3 *13if®t® BfC?l ®tl3tH3 

^C3i3 *tW3JtWfo3l?jPlWf3 *<^*(3 W* •liWl *31 *3, ®ft® fog 

ntw «rte *c3fon i *rfpra 3c«u *rtl3tpra *\%U 3t8 Pi*ic® *ftc3 i 3$3 

®|3t® gjtwfwtt *• *1* C*lt* 3t3l 3fS 43* *f*p53 ^fsi |5^ *l*f® I 

«• "fatvr c»it* «rt*l ^Jfwfinrt* c®tc*f i 

*f\S 3g3 3TtC*lf33t3 *13Ft* g3 3t® «• gfatS v ®^’ *8f 

C*lt*. fo$ 3jft»lfs3t3 *t 2 RC«l 4wnw fail 3W 3*tf"i® f33C*t3 ^1 4^ait^- 

fp ^ Pi i ^i 5 cqtar*i ^^c«i ^ 

fti •nrtW^ « ^ni if*rir *n wtifa c^c® ^tc«r, ®t« 

'ill Wrtfl C^t^ VfWl »ltn^ 511 I ^C «1 CT'OII i 

^1 *& >Mf® Prt ^t^r “»icv 5 ^ io cfWSar, f^Jt«i *itlwt- 

^t^t=T ’FtiR I ill ^Itcw” ^tc 5 ! 4*16 Ic^i’flP* ^fCSH *Ttf 1 W 

^k* ^fitat^tl^ « si*Tta «ff®cwt*f-**i®l ^ f^Pc^a «^sf *ai ^ ^c*cs i 

Jf»!>tc# 'BTfWtWI *31 I 4 * «T 3 C* f’l’ttraclfl C 3 *t 9 l 31 3 |c 33 ^WST 4 *f 6 
fa’slpwt® f 3 t“f ^55 ®t: 3 s “f ®< 33 t^ 3 C*R C 3 , ill 3 Sfe 3 C «1 PfC® *TtC 3 I 

4 >T" p tC* f 3 f* 6 ® ?C 3 f*f 3 ®I 1 *&T I C* 5 | C*Rft»l*JtPnir 3 PlI^Kfl® '«C 3 @* 
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sifter ^*13 4 l 'Q^C 33 *riWl far *rffc*- 31 * 3 ^ «tC 3 t«r^ w^fwl 43 ^ «fp 5 1$ *13 
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C*fip*tC3lhl 

atB&tcaa atfwi aitffo wfrcan* (frfc- 
W) mU* <W*ta CafSF*t:afca 

<©fa vznvi i 4'S^i 'espr >« •ft&G cw 
«» *itfra *rfi aft* i 4taa f*©w 'oi 
tat* - i TOUT? Wtm «fttW I «• C©tt^il 
ca*i ai «itfri faattafc nfftfcaa 
ateftai^ «fllB Bt^ *ai ata i <4 aatia 
C*ta C*!* cafaF*ttafca «tfata c«rtt*R 
ajftaa afsttai'Q Bt^ *ai afa i *1 awl 
^ mtpnr lit* aft*; ©ft© ^ aalB i* 
*1*51 a<re Bf^ at*t© ntta i <at© c*ta 
•«ft*afsr w j?i i 

OTif|-5(H^ C&19 
«ataa aWtaT ^j**(i-c^*f5Ti ^5 *a*ta ftaafs 
a© atta c©aw fawttaa *&w *rtata nfaa© 
atat* I *Jt*lttaa a© *1*1 aaatata* 
ajtfat© ^mi a& nta, ©itaa ^am « ajai-ca*ai 
^n»tC5|?r ^csr fafavicaai ^tfa'a ai aafaa 
Itaaatas f^r*ft=r fac®a I ^tfaa « *tf fta- 
afc© ^ ajasttas 4*fr| fa*fa 

*rtta l ^fwaia^n aa call 4*li caata 
*ftf©ts ata! caffes ata© cattai 
^atfra aja^fa at©t© ntta sii i 

*tfc faaaffi fataaai *ta| atfaa fa«ta1ai 
<a| s^a c©asr a"ac# ataaata 3©t sa i 
fafc |at*a «rttafa*ta c*fa*jt*i cataflfta 
ntaanta wm cnafttartfaa attaa^a <a*f& 


«** fciffa© ** i 'arffaa ai aafataa 
a©l *tsr *ta l ®t: ^©talca ©f: 
atata <$-f® cawtaarta atta atatafa* 
$artf? c«rc*l $1 ©^ai5 «(tfi*fa *taa i 
?K*t«i«iHi fe*r*icaa ©^a fltafpra ?t«r 
cat%a aft® ^ ©aa wit* Tffata ai ata, 
®ta «tf® w catal $tai fftaaai 
BTfloftt«ia i c*altf*a c«wPftlafa« 
4f®*»fa faafS c>H>fca cn^tc^tfjfJT ftn 
m of«ri c^fc^, caW 

ww caftai ^5 ar?*r« 

cwc© frwcas i 

??sf'U cat^fa mra 

*v 

5 fc<i 5 J e rt^ 4^{5 
fera^t’fj' i *t«*i c^rtlBwB 
« ff3*( ^nfa afw^Ntts ^®fs *rtw, 

©1 i 

cafrsn-s?t“f^ ^tf^ffa w© Prca 

^twRaffa afsiPi«F artfva© 

mm ; caaa—ait>rfjfftsi, 
jjfnftsi «i^i sut^Jt^ SJtCH 

^f*ia ^ «f^fa ai aa^ii 

aft^a ?it^ c*fc^ ^©fa an« i ^ta 

>iflwi >rfcar^if £©f< ^ «fac e ra ^atf^ 

c«rt* i >!'■??! 'irwa w c^r 
ftajwa ^a, ©1 aiffa ftatra 

»iWaj alw i «^aa f%«rtsr 

4^atat ^f©w fBft^awafl fvrc© ntcas? I 





faSJtaW f taf-^titcaa aca f*®tCa fawfa 
a**ic# «ft^ * Waai *?i ata, ca 
faaca ^fcatsata to a*fta fassta afaacaa 
3Ra<cata afaf®a fccsitcn a® it 'qatfc, 
afaata wts «$ tta aaa a*, ^rtet* «r^sf 
5ar c^t© 1 ^ fawta TOC®?a at?i tafefi&‘t ^ 
fa&foata faFfa*-<« a^si-TO 5 4a>$ a®ta 
^tcatsfa wifri i ^a®ta a®Mf®a ^taa 
?Caa *Wt*f* a®Ha??a «rt$ta 4a* 
«Nta aa?i featca $nf^® faaa fawta 
nf^’ic'ta a®taf® art^ta ^uHv 
a$i 

afsac»a aTO^ a**it*"* «®raaacat»r afa- 
f^a ^t^taa* <il w a^ a®ta «rtac§ fa^taca 
satca afroa ^fwi ^arc acaa— 
4t ^cTO fawta at^aa, caata«[aVc*s?, 
qfajata sHaV faafa fw-fafatfca* to 
fwi-fifa ^taa «r$f® atatfaa afirwn 
nfaac*a acacs i «i?a ®faaic® atft®J afaa*f 
afaacaa fw fafa® to caarfaa 
aiatacaa cfs!I 3 a 5 TO i ’siaf^faaca 
afaacaa toi ^fa?t®1 'Q *t?a- 

\sqfa fawtaaasfac® fassta faaaa* a^®ta 
aja^i a^i i <at a^tajfac? acat® a*aata 
to a®«ttfa a$a sittcsa atstaj ca^eai 
^ca « a^®ta faaa a"afV® safa® 
<w4m? 8 ^tcat^a a*ai to i a^®ta to 
ca faawft fattfc® toc*, ca^fa toi M - 
aaatl* apis’ ‘fa$K®a ?ai\ ‘ctfaf®aa,’ 
‘art-a^cw atftaV *‘awa «;feata’ i 


ca faTOca a^statcaa aja^l to, «ta 
fa*ta®1 TO?f5 faTOcaa *ta-*tiVe 
afc® $ a^$i-a®ta catn c?a, ca to cat 
aa faTOcaa «rtaJM ®rtatcai TO i 

* st *iat&, “ifaata ca^a TOfrot to 
« r<ra a^stfca aja^i ^ai ^cac^ aca ^a? 
^tata i fefa acaa, 'Sfc^j^fS a^^ta acsf 
af:^$ a^®ta faaa a’^ff 1 ® a'taa'lS at$a 
« a?«r afca<fl3 ^a^rfaf *rstaf« caatcai 
ata, ca «fw cs^f ^ai ?zw i atca^i a»a 
feacsa « fa^ai c^cataf^^Jta '«fjtas 
tast^ata fa^%afa-4a a'^ac’fa fa^t cac* 
faaca ^fai at^iaj *rf*at« ^Hi atcaa i 
^)a^ ^ta« acaa ca, fa^taca fa^ta- 
f-w a^c# 'sitcatFata afaaa 

‘®®fa « fa«ta* nfaiaftfec® ^a^fS 
a^a *m cataata csti afai I ^ maa 
-sfai caaat? to f®fa aaca® ^alfar, 
facaa®: fa^tcaa faa'a'-fafa'aftcaa faa*t 
^tcaaa aptata i nfaacvfa tataa batata 
‘•*l=f « faata’ nfe'^ta a^atac^a atca ^ 
aa ■sraai nt^fc® ^ca i 

najtnf at®jarata a^ ^fsf%® 

®taca «raca faaitaca fa®la fna'ta ^ca<p|3 
5jaa® ^iSa ^csia ^caa i fefa acaa ca, 
irrajfaaf fa'sracaa to fa®tcaa ca 
<f^t® ^:ac«E, ®la faaa fattsca <^a- 
®stfa^ acat^fcaa afasa *rNai ata « 
sp^afajfa faaa ^ta-stftcaa *rw «r®T« a?K« 
act i fcarfwwr acaa ca, wtaa 



cww,3 fagtaw • «n 


9 ltfr$«*'Sfqt i 3 4SS *TS ‘^fcwfcq’ m 
«rtt?, si c*s»i nfcvr fcnjw s*ii 
cats *rfts i <4? ?w 4*t« «rtstw% 
f^rsslz^^ y*\ ^ « ^j'Qfq ?|aicsa ffafe 
•ffiftS ?S 5T1 i W1 '■JtS* «rfi!q ?CS 'ed, 
*ts«i 'qfafa fatbits ?t<a-?facss «tF® 
STfo?F5 SCSlCSt*! CS«fl W SI <W faslts 

ft¥i to sts, Pwfri c»r fats ft*i a*tss 
i aiss fa •stsia frscs* sjt*ftw* ws* 
fas 5 * ?|ai-?t<ffc?a ‘stfl cat* *ts f^iis 

4tSl’ SC*1§ S 5 !* ?S I 

ariS^f fawt* ?q stwss '®f<n^ affscs 
si csst 5 ® sis, ■'sis $t* fates 

■WM* *3 SC?IS CS, ^faiS fa CSC* 

stalls ^fashtssi fst?% tfasfstac^a 
ss$*it ?tq* vt<c*ra «ltsa cstoi -srtsl 
^ena#® *s aeq siffas^a i 

^Sjt*f* S^ SSST SW CS, ai^S St^Q 

sftstcsa fsst-r ?c*i sqcs si, 'qtstesa ssi- 
star cull *at« StS, Stt 5 ® fals-ffata 

Spfltofa 5JS SFS1 SlS, ^1? C# SC* Cb§| 

s^ac 5 ® *ca, slt v 5 ^ta-stltcss sts fats 
-qt'SJ? 'Q 3fatt?S S?fl ?S I <st 
§c^rs ^fatsa n* cse* fajlwfar® cs 
s^fasfata <jj<^i <fsi ?e«f, ^tcvs jftisffasi 
*ea *{$ areefett* w « si# *ca csfasts 
a?csrfas fa* 5 *-fafa , s‘ft 5 ra 'qgests Crisis i 
?tar-?t<fNi sit* toe^ra to sssif* 
slststs * sfast®l *ssts sjtsfn its, cs 
fas« fats ss^tss ststtsfa *rfsfa *tss i 
■resns s^sf atlts stfa*1 fafatss 
fs»ts-fafa*i lls^t s^t csff ^sttqtwi 
«rst«P stss CS, fsattss sic 5 ® CS ss sftsi 
-gfais? sjs^ ?s, «i ssfq c*pcaj 4* ss 

<4S< 'qCS* SMI «tfaff ^essft StSfS 


s?s *ca si i sstsfa, fs^ls n^ltsi 
?s st^stt«, ^Is «m ?s ^ts^t« i 4r$« 
^tai-^l^tcss ^s ^fssi c&tn *ws ^s I 
^ls€t s^f csst stqs cs, ^l^-^llftss si 

S®ttSl 5S, S5ls Stw Vilens SSlS^S 5lfs 
sfsbs sfsts CS'SSI SftSfSfS I ^fafssiis 
cs'tai f«fs fis’jcss ^fa ^sjfcss ^sts'-s 

St? CStSf Sl^lST CSt8t?S I '©Sisals 'Q 

a)? '?f'*|S ^I^fcss s^ss* sfs 
^falfs si S3S|f^ ?|(S-?1iftcS3 fssfs^s 
cssists sjs^i scss, ^:s fs^ists fiwis 
fss'ts SS 'sts^stfs ^ss ^cs ^ks Sts 
f®fs Sts StSS I 

sfistss fahts Sf'Si irfess sjs^lc^ 

^IS'S ^tfscs 1%rs SCSS CS, sfs 

nfacss nw f«f«c« stesr sltsr 

fs®|S S" 9 !!^^ bfl « sc® 5 ! Sts CS'^51 s^s 

?s, r *t?t ^1 ai^fg fssfssc^ CS« Sts cs$ 

^^tsa fs r iJhCSS ^laj-^tlfQ i^fq 

CSSS Iff ^CSfS sics I ssfatts fsitscs^ 
«ls bis St SC®C^a »{S «l®|s SCS fas 
«ifasls s*tss i 

aisns *fss s^s (caf®^ fasft 
ts^(6®&), s^rsilqls Stsfsfsjls, ( S|Sri 
ststsl^s sis s?tfs®Ms, sfsfsss, I ) 

«l^f1JSS CSS, S^MS l T'§, qf alSSf SCSlStSJtS, 
SW «(lSCSf ^ft^lbsls 

seas am fssfqfs* fas'sfq 
-Et^lfs® *s I 

sfasews fsasfs ^fsitss nffasisi 
s'fqsfl^lt 5 ®^ sfafssi si cats ssstqa 
?f®ts css la cb^i ssat s ?cs i s^stqa 
fssiMtaa si^’Ftsa sfes »t?tsfft«i <s«rw 
dWl*«lts ?isj l fss/lqs ifa'Q apes apes 
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wwfatprs 9^3tf93 

31990 3t?% I 

fat*** f3®t9 f399* 9:®9, 5tfc 9t3 
C?3t3 TO 9f399:* ^fatafa *3:^5 ?:* 
31 9<tf? *3C<5 *C3 43< 43 TO C9 ^3J3 
SC3, <51 *(39 *3313 TO <8t^1 3t3T 
ft»t*ini *^9:*9 f9*& C9C* *<91*1:913 
3J9*1 *31 CW 91:3 I 

3t^1 <5f3t9 9fC<5 f3«fC33 <3fa 3$ *1:31 
*:9* C991 *9, *ff99<?C* C9 TO C5&I *3:<5 

*:3 1 *tf39ift fat? 561 *i9l:?9,, c*rc-r 

4*1* 4f:9l'9f9, *95 4$ fa:9 3^ 3^91 
«t?tl $9® I 4TO C>Tfa* fa® 

TO I 4*f-f*:?3 9:«f 9*3 TO 4$ 93 
faft *tOTl5?1 *31 3l$% I 

C? 93 faf? f399* &*lfat33 9:* 9l3l 
f333% $<:3*t ®t9l9 9HCf, ®1:?3 **55 
*95*«f5|C* 3t^1 <51919 *ijfa *33l3 TO 
9^fal *<9TO3 >11* *t*lt9-*t:*lt591 

&t9t:<5 TO | 

‘®13 « f3®l3’ 9fat? *f1^*C33 *f®9<® 


4*1193 to 4*15 TsISto? ?*&??’ 

«mrfap=r 1 nfatfa* *t:si *t*ffa *33t3 
TO 4011*3, (faslft* 9 t«11 4<?f®3 3J9*1'8 
*t9J I 

9fa9:9 fat? 9f3TO3 *1* C9:* 

9f33PT3 9"9fa £Hf399*tf* C9t9 *t:*IT- 
Wt9 C9t9?t:?9 TO 9TO® 9*TO 32131* 
®t9? TO? I faf? *t?t? C9, *1:9tfa 
*<5*^f»I fa:9 nf39C?3 *951 *<$J* 

afffa I 9fat3l 41*19:93 TO 9fo? 9* 
>T3*t9 c? *fa fart* to:*?, 9fa:?3 
C*l9 4f®1?fa 5t:5 *t9fa 91 ?<S9l9 
nf3<St9l 3591 31 *ff33^:93 3Jt*ft:9 9fa:?3 
*95l3 >fl9l9*5l9 *91 $1* fatt? ^W? 
*C3 f®f? 3:»19 C9» 49? 9r?« 4*tfa 
f399«fa 91:5 *1^*3^ *31 9t9, «13 TO 
9fa:*3 99 s C9C* 9919191 C-B^j *31 TO I 
9<st3 cTOfa^i :&^:?T9fa*t9 5 ®ri1 v ® 
^lf 9 lq fafat? « faffin |9*:999 91^9- 

43 C9\srlW 9’’fCl5 '^99 ^91:^9 5t:93 
C*|qV « ‘C&r9f599 f35l:3 4| *1«f *:3’ 
9{9* ^(5 f3®t9f399* C*9tC9l ?9 I 



'Q ft-SR 


s\x** **' g <i>u yfg^rji 




«rrcT* fas i 




^ cTOtt*?? vtzs *rW?*i *iAto? w ?£*ifs i *?, A to? 
i*rt 4* am to uNi TOf i attfctrc TO =11 to c*te w Atom 

*to «f1c<3[ CTO TO TO1 TO ? t’CflSpt LJ-^TO? VS TOtWl 4?&1 TO5? 
m*\ e m to $cA to to 4^1 ?ts atw <gto to$ cwai TO?, ?to? 
fTO ?H1 TOi>t? to? to afw? ^ ww TOW i wftw w 
<®f% v to* tot? ?tfe?? ?t$iTO$ ^i to <4?^ ?tTO Aw tow **i 


«T at ^» 



qtTO i fti «mtro 'TO ^ wiw TO*r fc*f? w TO, TO^$ 
w TOt? ?i 35 to ?tTO Aw w?f? toto* w jti i TO^to 
atw? to ?to CW«1 TOA atW? *i?i>^ w? TO*wi-TOfA toi? to? 

to to WW TOW I 



wt*» « 


f fro c^i^=t c^twi 5ms, 4ffci wi f ttB? sito c^ftTO? fa 
TOTO ^ftf%m TO i c^t^ 5 c? 4fi»i ^Kfaps jrwi 

tftpra fro cto *rftTO5 ?tft to^i jrtro u*i ^fro ftoft 

cw^fr^—?ro? m to? w 35 th fro cTOftft w TOtw ff$ s w c?fro 

TOCS 1 

C5R <4*R 55 ? 5t$TO5 3tfIfr to ^c? 5t*5l 5taft artCTf 

^ to? 3tf \c? v-ftfa wto* 55^1 ?to to srcvnr H*ft ?$> ?tTO$ 
&9ff^S5 TO 4?S %5tf*?5ft W1 Ht?* 5tftft>1 fcrir f^tcu *t-ffefw TO 
'ff^apsr to *ifa* Bt^ to cto 1 ftwf 3*r ft?l ?1?t?, fftfrf ?i 

Cffa fefTO? 5?*f froe wf ir&f 5 tef? TO *lTOl TO C5TO *it? 1 

-■51— 


*rf?f fa-*tf5lw TOre ^tffi 5?fc Bt^ 1 *tft?cT *rf?f fa ?tTO 
OT c? fafro? TOUfJT, c*ftl toi TOfa 1 ^tt 5®j 5tro* 

to m?fa to to <rtfrotf 1 

#5 «m to? toi? c*ro?i fa etTOTO fefro* 

CTttW ®rtTOl 51 I TOtfa? ?J?5t? Hi f*f TOT'S ^tC5? *fTO *ff?ft? 
5tTO 5C$1 I 4TO ft?1 TO5%? ?*T, TOTOfa 5t^, 3ffi*ttTO? C$*f 
^t? ?I?5t? I f% fa* WTO ft ^FTO *tf?afa f5 55 

'Sit? *ffl?'S TO^ft? *lf?ft? 55—<?I »ITO fB'Sl « TO5«11 .f?F5 fTO^ 
5fatCT5 Htfaf ft Wf 55 I f?tTOt^ *1515? 'SltC’t 5fatfa? ?J?TO fTOft*! I 
55CBC5 *j(TOl 5^—TO HtHtCTO *51 TOI fft, C*frl C*fa1 
5C5f|®T #5 «fa*T *fTO I ffrfcl f»!Wf*t»R C?fafa fffft | 

f^fH 5-5f5 TOtfa? f C5C55 I iflf ^1 5^1 f faf f[*ft^1 C? tH»T 

*Tftfa • ?c»ft ?" TO TOft ?T?^^ TO1 I C5t5t5?1 

TO CTO 5t5tC5? ?J55t? C»fC5 I 55CBC5 5tfft 

5t5f5*T ^tC5? ft^ Ht5 ftTOft ffi C^f I ^Wtt*ft C®ltCf51 TOtCT? 
?J55t? C»tC5 *t'5^ I 55tf5^ .55^5 CTO *P*Sf 



c*rc^nr, >»«*« ] 

4ffcl »it9tw9 ^tftf® 5t9t5 i 4^ ^t99t9t? <tf'e?l 5it9tc99 wt 

»rf9tw9 m fa*r cw w *rfa9i 9t9 i 

»!T9t9 9«TC® 3tf99l ce>5l 91 C^ttaf 49* Jfa9l *ift*t9 faft?, 

91 tot* *iw c*hi teft 9*t? i ?*itwfa^w9 ftw cwt 

*w faft? cw® *tt9 i $tt*9 irs, 9t9T9 5**11 eft « **tc99 9t*tt9ft9* 
faF9t9 foft 4®^1 faa*t <lv?ttf l Fatty Acid 91 6f%=g «utfa® ft fa* <Wfttf? 
( C999—C9tfa9T9, *tStftf9t9 ) >K?f fSF91 9R9 ®tW9 *f9«i fof? 9R9 I 4$ >19 
9t®9 *19*1^ 5E*Tl >lt*t5T I *tC99 5lW 5OT1 fafa? •fftffi 9*91 I fa$ 
4t *T9 ^s 5 ^9*t9 w* ^fa^? i ^tc?? ftfas «f?t« 

Wtf, —S?t$9 eft « ^fa*f C^S*! 9J95t9 9*91 99 I <4$ 

C®tST9 9t9J ^ft5 3t9C9**I C$*T, CS*T, ®WftW9 C®*I 

«fafa I 9*ft?T nt’ltsi ftsfa 9*99t9 *T99 eft 91 9*$5 C*TT®t9 

»rc* c^t&twi 59 i 4?*f9 ohm fai ®i9i c^*rtc»i *®* c>rt®l * 

f?r*rtft9 9t?fa cw ^t«itwi 5«r 9t9 i 4^ fsmtfiR ft§ 49&1 *r*?H 
*i eft? fa®9 9tt9* i c*?\w *it9tOT9 ®rc» c»itTO 99 ot n^R*t? wt* i 
C®*I «iT9 *fl>W ^fi>C9 4^ *rMfa fcft ®91 *9 I 

C^T^SI C9 fc®»lTV WC<9 9C3f faj*9l 9*C9* fcft 9R9 CT^I 

C5t§ 49*i>l *t?Hl 9R9 c*r*n c?t® *ftw i Jfa^ts 5 45^1 *®tc® 49* efae 
^|9i^tei c^t'si « 49*i> ^?r ftn c*i5 fasrw <»t*i®ft9 c«t9i 

9ft9—®®t9 ^®Tt? ^ft ^C9 C’tC^ I 

?<5 ^1?|^t^t? fa'otc? ^t?t5f bsft *9, V<l?t9 W ??9t9 ^t?1 9t^ I 

3(^8 9^ *41 9^^ *TR'3T JTftt^ ^f? 59 I C^t=I ‘ B tt3I 9^5 C9, ^19F 

^ftaj 9f9t3 9^9 ^99t9 9»c® 5f*f-9tC9t^1 *!#t9 W95t9 59 I *ltC3l5 et55R9 
9t^59 919^1 9tC^ I 49 fa^9 ftC9 91®^ etftR9 9^91 

59 I fa? «R9*f-*i9 ftC9 eft S ^t9 ^R'95 fa^®C9 ^tC9 I 2WC9 eft •ftC* 
«fC9«T 9R9 « «t^t 5C9 9t9 I 49^ 5W1 eft? «ljtfa5 (Fatty 

Add), ^9^1 I 4^ eft? ^Jtft® *tc99 ^ ^59* ^9t5f ^«ft 

9^:9 I 4^ ^9C«J 5T9«I C9t«f 9^9C5T f?f>!tfts? ftlfaC9 ^^t9 ^ ?f? | >rr9t?«f 
5t*fa-9*tSl Jft9t^? C95Tt9 4$ f?T9tft9C^ 9ft« C99 ^C9 ftC9 *W ^tC* 
59 I 49^9 »Tt9t=T ^P?9t9 <1t s 9l I ^t9l^C9J 

^t»T ^C9 ^1^19 *tf?2p3 ^91 59 I 4^ CVlfeftt? 9^f^ ^ >1^T5 9C9 ec^ I 
49t9 nf95p5 5t*jft9 9t9tW 9ftC9 ^1 59 I *N®-*t5l 9t9tC99 C^l^i 







[ >hrf 


49 C9f*5 ( 9SF5 ) C9*ttE5l 55—'49 5? 5*£*f I 9tt9 5t99t9 

*lt9li:5 5? * C9*ttt5l 9ft9* I 

5t5t9959 >it9t5 *t99l 9J95t9 TO 9lfa I faf *ll9t5 ^tw, C9«f»l 

to1 nun*! *U 9 t 5 t* w*i •tfe® 9 * 5 c*! 1 to wtsft 

•It651 9t9 I 4^ TOC* 9t$C9 v<3C=t TO 9^9 f5C*1 TO 7\UU £$f?1 55 I 
fjmtfai *it9tw >it5t5 * fsr’Ttf?^ *rats 9 !ic'® 9tc* i 5tf5?t*r9 ra 4^9^9 
9t9t5 51 *^K99 ®TC*19 »ICT 9J95t9 9F91 5t®l I 49 5l9 C9f95 C®lt*f I 

»St^t=T Srt*T ^tE9 I 999 ^9^19 *Tt9tt59 f$$9 9t$t9 £%5 
•CT5 C5C9 5t®l*1 9*91 55 I 

*Tt9t5C9* C5 ^ feJIW 9J95t9 9*91 5*1E$ *|ft9 # 4^1 *tf9*t9 9*C95 
5t9^fa ^51 ( Unna) i *It9tC59 *KW f%f%W feft*, c«l95-*tffTO <5jjlfa®, 
^tf*lfaf*T9* ^Jtf*T5, ^ft5tf$5, C9t5t91, 9^?, m 9* £|^f$ f^f*lC5 4t* 
9£9*9 *K«F &TOtft TO C^t^l 55 i TO-*it9*l9 *I1W ^ft>H59S 9t9t5 
fcTOtft I CSrtSTW f5WC5« f*I 5t9t5 9J9^$ 55 I 

*Tt9t5 5-«tW ^t5tW5 *19^9 51 C*tHt*-*tfTO«f *|fi|*t9 TO I <2l99$S 
9tt99 »lCar C«lt9^*t f*TC9 *tftE99 f*f C$*1 C99 55 I 4$ C$£5f s^l- 
99*11 TO *15*19 91 C*lt9TTO 99*!l TO C*OT I W?1 995 919t5 9J95t9 
9sf9, $95 5t9tt59 f$$C99 C$*I *f%99 4$ C$CT9 5^ f»C*f TOtC59 
f<JF9t5 9t^t9 R*f 9t9 I fW9$S ^11 * 9W9 *91 5t9t5-TO9 *TC* 
*%* 9t9 I *£*1 $t*[ 4$ 59 95^11 5E®T fTO *19*19 91 C*tt *tfij*t9 
TO C$tt*f | 

«ltTO9 f*TC5 5l9t5 4*$1 *(5*TOJ 9W I fa* f99$ 95t^9 599 
4^ »lt9t5 ( 2ft5 5C5 fedfw I 49 TO9 jfe C9, »Tt9tC59 5fW 991*5 

5f9 $95 f9l^Pl5^ *l5t*f fc«f59 9^tC^ 5«t9C$1 I C9 59C5 ^9^9^ 9t9t5 
f%5C$ ^$^1 9 tf9«f9 « 9J5 9^51$ 5tf®1, ^1 ^t9C«T «lt6| «I9t^ 5^ 55 I 





<nn ♦rtsfti fo-te ®rtfro fm* 

3JT 9 iT31>1 fa ? 43? ®W3 ^tf^ 3t$3 SWT ^^-5jf«l *?8 

to <®tt* 3ifTO s*eto3 ! to? 353 i *tli f\m «iwtt33 

?t33 C3t3fte »f^ sra—5r3c33 wts 3TO*r ?31 to:si feasts 
'siM^? to ^ ^83 55 s ® fewtifow to 4? 3H 4fro ctoji 

$ft*r3t 4?er5i i ?fara #133 ?83 <33(8 t5 ^roi **» 3fts «fft3 
>?83 <338 tp^i* 3 to cto 3tTO* *tfw*i wi$ c>r^i—c^t**n 

cro sanu ? 'TO 3$<TO3 3l*l3j fro *13 31 *hw *?83 cs«l 

wt*r to 3?3t3 toes 1 cn to *PF®ret3 fafa^ froie sfscs ^tcs 
to? 1 §133*TC33 TO ftwtftste wrei to ?C3C*3 1 $t3t jooocoooo 

3TO3 tfftttp toj «(t«i W3 3 : 3:53 1 33 : 3*3 3l:& to *n?i vf»r 

m 35:33 <13:31 8‘%? 3tfro ctoi cto 1 c3«fti TOt3 u 

TOw fro:5 1 433 *re®rei we fo®tf3C?3l aV$$ *\?& 33 1 $t:*3 
§w3, $im «rf^, 33$ 33**1 to, wfa $m ft:«r3 ?tw toetoi 
4?8 3^3 #133 ^8 ?3^s <113:33 1 

^33 ^83 ?31 333 «t3?5tftc?3l ^»t3:$ ^3* TOES*. $33 «133 
3t3l ^E>lf^^T <2f5ftT5 ?$?$$f% 3T331 C3:? I C333, 438 Wi t—#t33 f? 

3*8 TOf5*T, 31 TO53t3?t*f C3E?f «Pt33 *3tC5 ? C?^ C?fc 

3TO3, ^33 C3E? CTO «?l ^$43 <?f33*l:$ $133 *?83 

C?t3 (2(31 *(1E3 511 I $l5l$1 «|*t338$ hf3 <1*H 31 TO31 ^!%«f 

31 si'Hfa c* 5H:*!3 c3c? <it $—$1 fa TO3i-TOf3f b»ft w *itc?r r 

i$3 ^8 53t3 ftl5^3 3ST® 3^C3 ^3^»ff^ 1 ft®tE33 CW 

at3l 3t3, 4$ *ft4f5lE33l ftE^E33 ^3f*f >13<C33 TO 

^3 ’fTP ftE3C3 3^3 3J35t3 ^E3E53 1 i*CW3 33t3 ftiPC3i 

«t33 (SprO 3t3f1 1*1:511 V >®1/' t^tW, 333 ^F®f33 C^W3 3*^f «j^3 
C3E3F ^faj3 ^<1t:3 I^f331 353E5I3—31 CW«3 CW? C3C^I ^te^l 3t3 I 

C3t C3E3S 1*1^3 <13 4V fftiH ^3tE3 i^3 *ffftC<3 ^8 HtTOI, 
«-r33^r33 wfah toi ft®t3 ft»rtE31 



«*« SStST« fowl*? [ *|W1 

?u\ ^fi|^f®T?r m *ffs&s ajmtfarwi 

CW*WR f «ftt*Hl ^tfw* ftif-fa *W!l # 1 ^, mU fea^ «faws« 

*W« C*t(l> C*tW* *TCtWWf I 4$ *lft$ *WW 

«rit^«: ^aFts-fafafe ^ »iTstwj i *tw* *wi *wii c«ilfo i 

atmaft* fea«t *w c*r*n cm, osrttita? mi aww mm 

** imi m% iu ^jtfawi «ntfe i c«rtfo m *ttw mum 
a*w* i cw$f «it^ m *im fewTratfaw? *?w i infers aiww* 
cartlfa, mu «rat* c«ftl&w?j *rc«j 4i «vt^t?r t 5 iv—4m caftfafetw* 
YOOJ&GOV'Sn wU i m]% tei wtwf^c«f?it *ui «r*ta bsfo cm 
iv imu ^itfiwi «fcflt«p=T, vu *u$ ♦ta'NWw ftsfa *ww* i 

oral cm, m im fofa 3>3t<i yc*\ mK* *tfe*r(i>* nv «rcTftwl 

«ijtft® i ’taWmw =itou*w?i c< 2 ft^e tefii *ww, vu pmfa «iwt?3 
mm; cw-*F*T ^tC*t WW Du Vigneaud 

4iK $ta ffsn «if*ri>tf*rc 4i° *\lw ifi 

cdtt&sr tefi *wwa i C'srtt^sf tef* aft* w «ijiffiMi 
«tJtf*lff5* I tel 1*rtw ffa WStW 4\m 5WIW, Wt *1 

aw—^sR^rc'® «tf®^pt?r c-srtfo to* *w i 

«n*i ?1 **<ii m iw\ wta—?fsrc $\u ^$1 me* 

^fatW* ^fa 5 * fa^»tC* ^ 3tsf5®T, 4*fa CH mm s»t*ro 3CSCS I tflt 
«tww im ®b* «rt^i mim ?farc ^$i m mum ®t®t®if® 
inwtc^l Civ I 4$ ^Jt^itC^ faffcl ^ttsjWr® ^wfa*R f*^fatjt$ 
few 4i{ v}% ^lar ^Jt^f^r fa*ns i i%i m\v\ few 

tf|^t*f mfkim W, ^tf*fsi ^t^5t'6«1 ^wlf^i 

^»i®s fsjwsi, ^itwt^i« Jratwwr i yfii\i mu <5 **, 

^ c>r mi ^c®l ^B's 1 **wi ^1 ^caw 

fazm, ^jtwtf^m mu 5tfewtt«?t^a mi ftfapm i$zi ^nft»i «rf&*I 
tei *ratc«fa 1 *m\ m ?wM ^jtftwi ^jttea, *u*u ^tew 
csitf^c^^ 1 4$ cattlifafe mU\ f^faput? w ftw 
4?$ C«fttfetfltw I <n% cm *sp? OT 1 4ftw 

69 ii 1 «wjh^p few?r ftai c^l»r imi yi? ^/t?i 1 % ft*rNf «t^c*R, 
aitfet* ^■rrfew^ ‘^tfeffeai’-f&c^ ^w cw»icto w\ 
mw 5rc*iii ^«ij ^jtwt^s 'e stotcsR ^w mu wi 



c»rc*Bw, 3 ffarc , ««»« 

ffag hstft^ mw* *um *c?rc i ^ fagift* w mm ^fw 
atsi mw\ i fa *\z* <i#fti m\ m®ri- ft if* ^tc«f<i *i$ scot ? 

ftr«rt?r cmc®R, ®U mm scot mm ©ijtfmm ©ijtfts ©ft* 
fc«F9 ©lJtfa39 't&fc C«f4\ I «TSC»T ft ^C?T 3C9ffC*R, 

3*ft «tc*$ sftmmr swft* ? S3 <11 c* 1 ©itfa m^sc^r cq 

St%C5tCTR. ©UtCStfal ^t? fm«R fa, ^:?r <31 C*R Sim 4 ! <3$ I ©tt® 
*fft qft^ ft*W OT <3«fa *|*R *tt«m COT I ^ 

©133 ot^.—■ mfa ’jfat* •ffew’t w *fon« ©hot fw <nfOT 

mffa, sss ot msw*r ^ mt3* ms©n oti 5531 ©w$< 
fa m 1 

sfarc *?fc* *13 ^ fatal sc«r wfa ^rt^ft i ftfa 
sa©4 $tc*r <5fatc*«r ^fa-as 5 ® 3 ^ *93 *m ^ 1 OTOT ws, 

OT, «t^fa 3tc^ OT 4 ! I OT 3'Q3l OTfa, 3 aft uw 

a* 3 a sftm^i faqft OTt* OTta uq^ micia «t$st*r ftca 

OTS*f1 ©3 CSOTH, Jf «fat*I (fatwtai ©t3 m*R ClOTtCSl CStCafa* 

OTOT) ©rtm*r i£& aarta csttlifaa c**itfa OT 'em 

84o«oooo ) ©iOT C*n>l C*lftfatCaa y^Offooo'o W, OT OT OT SC»T1 

^ cq&fafcrcaa i 0000 o?)< j 00 OT 1 $ OTOTtfo ©irs ^ fafa fa 
fecutfa scan, w cm c*r*i cafci OTKOTi ^wi 1 OTl wl&a mm 
fatfaffa m 3 < 4 * STOT ^JtfOTa ©iflasfa fwt mftca ©ires 1 
cmM mft «iil ^“t^ 4 ! ®isi 1 311 c<m, ^ 

<rt«? ^rw ©it ^3 ©ites cfll^ws 1 «r3jsl& 

sescf ^3 ^itfmm ©ijtftc®?i ^sitRc^f 1 Im m»rt5f^sc*r?i 513 , ^1 sitft 
©ift *w*\ ’tiws 1 ©rfa'e ?jt<lt^ ^1 ^ c«r, 

©^jt< 1 ^ C3p3n-^5t<il& c<2ff03it Ws*\fi> ^f 3 ^ ©ftmm 

^3 qwws ^c»ih 1 ftfa 3^1 <ri3Fi mm ^s«r««r 

f^c*i=r 1 c^t*T sc®ri m 1 ft^ ^tc?^ ©Jjtf>i3?t 

<£13 cm c^m, toi ©it^ls ^«»ft ntftcs ©cks ^ 1 •tflrwcs 

^ft 53CS <^<t^ WtlstOIS I ft ^T3f<11 ^ftsf ©?t^ ^ ^*3 

»TSH s^t 5 ! T ft^ C<2Tff^m ^1 ©ljtf>l®—st>T* c^R^ 31 

?fts fe^ttw ^ ^S1 ^9 fst I ^T9<1? insfel R?ir^ srn—^»Tt9t>! toH m 
ftsli 1 c^ ww!i ^t?n <i9#f9\ fctm 



««>«> WtW « f*WtW [ >b"f a* 

*W C*Wtfaw 5* I C ^*IW5(—‘ t ’f*W > lfawl fa ftwfawt* WW*I T 

c*ttfo ffae cwi wftfti wtiflpi wttstw* *«j ***mw ««mw 
*wtcw c*r*i *t*, c^i wefawt* 4*<> fkm i wmot ffa* ?»ta 
^f£* w wt*«i wi^*t *w^a ‘ftsfa *1 *faH’ «wfi> ^tc* =n i 

wffa Jit «r*fct* few* *tt **i *tt*, OTft* *tcs 

tew *tc* wi* J|* *■$* mwi **wi I 


$jc*f*$*t* *tw 


m^m ws 

w*1ot* wit* fafac* cw*i *t*, *l*tCta ww*tf«t fat* fawcs fwt*, 
wt* *tc** ww*tft ft*^* *ttt« ^t* N tw >?& c*rt* w*a?, 

fe*fa$ 5t®$ wwfaj* c** i Jij>^t ^ut$—'wt**i **t*i cwt* 

«Pr *i, ^ *t®lw* ^w.^ *t*!i5 j c^rctc* *w w^s* wl«, ^ 

'njv ’tii^mi, *it5t$, wi*r, «5i —cn ** c^tw-**<3, wfa-wifc* ra* 
f*®t*l*i—n^sr-fawtft i 

wm-*nw c*c*t wt*$ 5t?t* ®f»i i fa§ Jit wot* w^*wi w*ar 
**t* ^*1 «ntt*t mew* c* w*»r *tstf srt*i* *lt* f wi *wq* 
fawtwt W^st* I *ttW C*t*t Wl Bt^ 515* *tt, fa^ W| WWFW ^t«t i?t^ 
5t* 5OTC* * 555 —'W*1 **OT1 *ttw*tC**, W*P*1 *1 *ft&***f *lt*l—4** 
fa, *ff*ftOT Wt** Wt**t*t Wt« «ft* "t’MWW mtOT** fe*t* I 
wt* rnt 5cs* wt*w **g w<n w*j** w$t* *t* 1 4*\H c*OT*t «K*r 
fawtfiw 5t*C5 W*tar 1 Jit* **rl 5* *5tt*ft*s Wt* (Continental shelf) I 
Jit *5ftwf*t** Wfa C<WtC* OT* 5OT1, C*HtC5lt ^ 5^K C^C* fi\W C*ft 5OT1 

WWW W^lW* Jit Wfac* *W1 5* *5tCWf»f* utW (Continental slope) I 
wt*<1* 5WOT1 4ttOT* W* *ttw, WW WW, 5tWt* 5tWt* ^W, *W^«I 

*1 OT C^ftttCWl Wt*t* Wt* *5tWOT W<T« Wt* »4W aj^tC^fWW 5|W W 
WtC^ I 

Jit &1*lfc W^l «4Wt *5* OTtWl W * I ?«| 51* I C*t*rKi 55CW1 CW 
f^f^* c5tc* c^t* >i5wwtc*—^*t*w* wt*t* fk 5*cwi *rm* utwt^, 



tot 






*fl7t3 f%$$3 3tW ^tflV 7C31 5t7 I 7*0*3 3lc& 73 3tli> 3g I 

c7*tc3 «iU5 fam *rfa3—ut3te 7c73 71^73 *\i nit*, g® g® *tt7E33 
&n, <®tre ^tcf ^f^»i, m\ 7sr«, fa3t3 i «iT3 c>\t 7g tjshw* 
gt7 *cg ^K*n cstft * g$ sits, fag*, »tt**, "i% #t*$i «itg 5it=ii 
3*cgg sfrg i 7*org sfrcF *5tt^* s tmt'® gtgt* 3t3ig*7 i c7 7gt 

s?7* 7t7, ^t*tw csts c7i$— 71 $ «5jrtf«to i 3$i?:3 me ^rcs 
7t3*. fai 71*131^7 7t7 33t$ ^gi gi *fgr, C7 g*3 *«* 31 3 ft *7 
C731C3 C3^ I 

7*rag ?’ 71313*1$: 73 3 ) 3 , fa^ 3l3i W13313 C73i 313 3l3i 3*3 i 
C71>| 73 3131 *i3t*i I *^C3l *3C3l 3lfgtg s 3l 3**C3 c*r3t$ c’ttgtg— 

7*ajfcl 7t3, 7lC3 71333 I «f77 <373 3lfc*3l ^31* 7^1, fa* 433 
*1331 Trlfa C7^1 73 4* <3*3 7fafa* ®f)'g3 ^tfa^tW I C7 73 ^3 *fa 
^ *^3**113 7$, 3lW3 71C33 3? 3t5 3l3 I- 31^33 <13 31^3 
C*lfc C*lfc 7°3jl3 $131 $l7t$ <3tC* 7*$gg ^3fg$1t3, 7t3 W 3*8*7 
lfg$13 43° 7*8*3 C3>t3 4*^1 fac*f7 *‘*t ^3*3 313 C7713 I 

7*8*3 71ff53 35ft73 3? «ft3^ 73 C7171 "f?33t I C7^1 7313 *13*1 
7<5§, «t1C^57 ^33 7*833 CU^ Ssd C*33?’ *1^ v 85 *1^5W, *t3t3 fal* 

7tCB5 31853 ^7l-3lf3, 7tl& fa^ I $l5t$1 ^T«ft3 *£7 ^33 C7C* 3* 
^3WC*T3 *7l-3lf7, 7ff^ $13 C2?ft$ 3C7 fat* 483 C$1 C7*3E*$ I $1$ 
37lC38*f3 3*1* C7W C7 «ft3^M, fa$1« 31?1$1 31 ^1 C^t^TtC^ 

'e f33«f 3tfa*^1 7^1 I S5t3<l3 ^3f| ^C3 faC3 3«f3 C7 ^Tl-7tfa&! «fC«T3 
3*lC7 fafarg <1C^, ^^3 73 3^ I '®t3 5 l3 ^13^ fa^C3 “3»t3 7^3 

faC3 73 3l«T I 4 6 ^ faC33 C37t3, 7t3t33 <lf3*t3 foil W 

^33-^7 I sst3 fa®C33 3*51 ^3^3 7^ 7^BF, 3^13 7^'^ ^73 

fff*fe 1 3^3 « 4*|C5 33 317—1^3^^ 3tC* 331 73 Indigo I 713* ^,’7 
^3*13 I 

fa? 13C3 (Beebe) 3t7* 4* 73rsf-fa®t3t 3JTfafa?3t3 (Bathysphere) 
317 7^-3t3l ^* 7W 7^3 3’)C7 3* C7t^tC7*^1 *C3C73 I fefa 
7**J *C3 CWC3C73, 73'2?3 7*1^5 ^<3 7^31 «lC3n *C3 313 3’ 

*Tt37 ( 73 f d 4* 3*1137 ) I 4^ %73 7C^, 7tgC73 C513 71 33^ 
7tC3 ^ I 7^ 3171^31 *jtC73l ^itf3 ^tC7l 3C3C7 4^ ^3^.736 ^577 
^3^7 MK <2ft3 ^t5-»t’ 7*J1?7 3lC7 I 



«fetr 


TO ^ faTO 


[ 3*, 3Wi 


3tf « ^ >lt^1 3^ ^TO'^t5 C3ssl3 31 i 

ssizw? 43* 4*ti> faw fa*t3 ^3 «to i C3>$ 4re3ft3^ &to, 

C3*fc c^ <3tc3* n ^5 4re3t/:3 s®to, TOt3 C3*§ «ro i 4^ 

3tre3 TO>>tfcre TOt* fiw 3tf 31 333tre3 «rre 3re 

5*TO *P3l %cm— S*t3 5®Tl « % S531 ; «l«ft* 3t3l 333C3* 5t3tl> 3tC3 
TO 3*31 toss i 43 ^ 3tre 43* 43* ftro 33?:«t3 3t5 'fi tfta* TO i 

3^3 4t3*3tt3 S53t3, *f«ft* 3TO <5i$35t3 33^ TOCS 33 *\* 3t«F, 
3tc*r3 ^tl c«ic3* fafffre i 3*t3* 3t3Ty, TO 3tcy >itf% 3tf3 

C33 ^twts 3t3i i ^ ^3TO 4$ ^teTO 3tTOr 31 sre *31 i\wst 
TOrel 31, 3t3t3 TOrel 31, f3CTO3 TO-s»t^C33« f&3re TOrei 

31 I liffl C*fTO 53 TO3^1 3tre3 TOtCS?3 3^, 333 *J3 CTO TO ^31^- 
*<C3 ^t£3tj^ 3*^ CSTO TO31 3t3 TOS C331& *TO ^TO I fa f3C3 
*tTO 33^ 5&1* 4^ ^ C?C3 <33t^ 5C3%33 I TO 3JtfafaytC33 TO 
35T3WC31 (Search light) C*Ft*T C3C*fc CTOf5C33 C3, «3l 3t51 

3t*JC33 3C9f 33^3 33^ *Rlfw 3*tC33 I 3t$3 «llffaTO CTO^ TO 
33re 33 W i 'mg®: *rtos?i TOt3*tfs rei 3c^ i wTOtesi 333 

i!3*J> <ilfTOCS 3TOT3 f*FC3*, s®33 C3 33j3 *ftfe fTOCS 3J33l-3tftsrJ 
*3css, ftfirra-,1133 fa, wgrei 3*yree i fafa f*r^t^ 3*3re frocs c33*-3to, 
33*1 ^3 fac3C5 <5^*1 I 431 33t^ %3C5 <2fC3l^C33 

f3$t^ C^r.^3 3tw, hwtf3^ C3^^3»r f30B C319 f3—3R'6 31^33 

15tC33 ^t<JtC3 4C?3 33t3^ 3t3 ^3^ I 33^ 3^C^i h®tf3^ C^Vj[33, 

^«ft3t^ ^t33t3 ^1 ^1^3^, ^^1^3 3J|*it3 3t3J I 

^^31 ^?1 3^3 3*tC5 3t^ 55^3 CW$, f35^ h®tf33? 

C^53 f3C3 «T«I3 3^ ^T3Cf 3 4®3^ $ft3*l 3tC3 4^ «3fC3t3P, slt3 f3C^3 
^®ffl Wre-C\5t3l 3? 3^tC« (Diving Bell) ^C3 3tC3 I f^f3 

33^3 ^tC5 3t^ ^ 3^3 53 I s$t3 <JC^ C^t3 

C5tC3f3l ^3 C33^tW 3tC3 43 s 'vVlWl* ^ft3 C’TWV ^3 i'lit 
1^5 Jt 535 3t^ «?C33 3lC5 C^ftC5fft33 I 5tS5-*rr3 

3<K ^^ft3 C^it3t^ 31 TO 3t^3 TO 3t33-s5C3 C3re 3^3 5C3Cf 
5’«f ^ I *rtf% f^d ^tf%rec33 3it’t f^nr C3^3tf 

^ I ^S 3tre ®t: f3C3 « f3*. 3tt>3 sStC33 3Jtf3fHpgt?3 TO fTOf«33 



4 


o* ^ i 'e 3tc* $ sTOt* <®ifirs ^ ^ TOMa 

TOftfastt? TO iS>48 >ltW ^ *\iy i 

tin TOtt *\ym ^fcw ^ *kTO totori toes* TOcro ®tcro 
TOtt* I ^CTO ^flTO &l TO TO<3 «l(^ JlfTtf I 

Htfrotro 1 crowf 


«WtOTJ ^n 

W5 *^TO 5ltCT TOfl MTO1 

I TO*i fo*ITO TOR TO, ^fc-*lTO* *tf3TOTO $$«! **MI 

croi *tw, TOto c*t& TOjl tow tow stt^* <to'stcto to* 
c^ i TO^<f ^TO«it*M* c^3i «itfr to toto! TOi to* ?Pt&-TOW* 
TO *TO ** I TOtTO “fa* fePlM TO *31 5TO *ttw, **t1-*tfs 

TO WtCTO I TO* *WJ TOC&CS CTO 3* TO <Wfa I 

*frotc<* TO ctoi <wm to* wfe *c* toc* i tefe* tot* 
to *8 oo to** 4^0 fa»rft* frotfe ^wtc** **i fafro* 

TO5 I eft&fa f*«NPta, dft* Q #*t=Jl »ltf5C'5J 4* ^tgl* TO5 I TOCR* 
^»t®r f**TO TO*1 TO toto: *t$MMr i TO* c*TO* <Wtt*i* TOmm* 
to$ i to c* *5rTO®r* f***«i to§ *t* ‘Jiv^f** *** 1 * 1 ’ 
(Schistocerca gregaria) I TOr« **CR* TO*tf** *5rTO l 

*i*TO f*ff*M!t*1 TO **t* *%$* TO ft*£ ^fTO i «f**TO 
**TOf 4* «*m* **t* TO’, *t*i fossrft* TO*tTO wt* TO* wtTOi 
c$t* *** c*$ i *f** *tsrTO *ttw* *to* TO *t*, **tfa **t* TO’c** 
TO C?«*1 5MI 511, TOI 'Wft'6 ** TO** ** I <mitTO *ZV 
?wi, <mt*i 5«*tw ^*ti:^ ^ «to» ^ «i i ^twfiifi 

^1 «rt|^TO ^TO ^%®?i *rctroi c^t i to^ 9 *^ ^ 

<l^TO vVk ^TO ipfisi «lta to TOtc?c»f^ cw^il *il5 i ^f?e 

^ Rc»f^ c^JT, Ifctsft TO®?J 4j] 

^ TO I C*w ^5(F ^Itfap^t TOJ«tt5J i ^tfsp^t^ 

^tTO1^¥l TOM* TO <WftTO I 4W* ^1*r 



tot* 






Nomadacris septemfasciata I *ffa«l cggi gfa gtgtff *i3r*ft*T l 4ewg 

Locusta pardalina i ^tegtol « 

flWI qfa, ftl *5tg 3Ttv^tf%^ I 4**113 *54* *tC*T «rfcsi- 

tog fcfci «ic*m *ra *w S5*tcgg *tw*tt»r *1 vz* cwto i «jt5i cw 
faw. sto, fipf®r®tt^5i. cgtfge grtsTOr 4? gge*rg *t**tt* cggi gtg, 
Locusta migratoria manilensis I ^tg'Sg^f >e *ttftotCT cw^l gtg 
ggr«f1c«g W'ffag *iw«ttwr i 

ft^l ^T>-*|^<3 qwfc g^g I 
^*H1 I gto «n*TOi *ftgr *if?w*rrto tef* gr*t g^g *g, ss^e 
»TO^ Anti-Locust Research Centre ia^-vas ~t£i^ ^eg<F g^egg ffow 
w* ww*, <mt*r ?Mig tftts ew$-*f’ eg>tffr *ito ^t®ijg *ns 
c^eg c^re«rc^ i g^gte^ ^ ^gji to«i scg i i&48-*« *te*r *rrtotg 
<Wt*T *te^ si? e^tfc *nfcwg *t^ ^ «?wi <2J^J^5 
cwfc *tsp*lt»i ftgsrtfg «rcw gig^i ar*«i g*gi segesi g^g$s 
gte«r c^ gtoS; *sfe w* 4g*fi> *°^l *g i <ng 

to, <mt* ^t^ts *g c'rc^fg to*t ^ g*eg m tosegg wfzw 
*tgto 'e m^igj gf* g*gi i 

<wt*r ^tg ^gt? *%«g ^tgggtan gg*g i gt#t <wt* gtfcg 
gegj n4 vzi ^ ^z^ to *rtos i fort zm ^ to *rfgi to*t»r $ 

gg?g sjg^tg <*(tgjgtg <gg gtwl egg sg i sftogt* cw w 

g$te*g gegj^ gt^l egg ?g i «»®tw g^le&g w ^ewg e^tg ^g gi i 

4e*gtcg ^fgg^ ^sp^te^g eggre ^g i ®r^l gtc* gi gt^tegg, ^t? 
sitg^teg^ cstfc ^g i g5gtg ^f^%g gew ’ispgte^g ^g*t^ ge^, ^gtg g ! f®e«g gtwi 
«fegfg *tg fg^Rg *t<fa eg*ft ^g g^ie^ <itcg ^1 ^itg gt»"^5t'e gttg' i 
srejfgre v f?f 9 tte^g gtwi gwt gsrdcg gtc^ i «ngi ^f^- 

gsfggy "fe^g <ie^ i g^g^i ®ig^fg ^gi g j eg ? F g5fgr^«f gptg’fl gtgse® *fteg 
^tg i£iReg wu ^ w '©gt c^t=i «rtfr«gy gtgi, eggg-egst^ w 

gi ^-sitiii gteg gi i ^ ^teg^ wg ®t^l ’tr^eg gtg i 4$ ggg ^gi 
^ deg ^rf gtg g^ ^eg i w ^ite^g ^ g(*tgp >^gg «rtg ° 

zvs *iteg i ^ gr*teg^ gte^ ^ ^ i ^wg 

stg *\v *& ^i *& gr"t? «ttg ^-^t«ftg gt^®r *1^ ^ egeg5 <gteg, 
^g 1 ® ?ilgf *ieg egeg e«ieg g^ ^ fg^g> ^ggtg ^rg i ^ ^teg ^’fg to 



«<•« ] . m 

fee® hhs <mn *i^r *l^e*pai c*HttH chch *fc® mi fntTO 

hm^ mm to ^tTO fee® i 4ftin fefe, *tt«r* ^t®i *ur*itOT* 

3t® CW C*TH fHf f® *tfg 5i1 I 41 TO ^taptV CIV f S[ffe*P *i% 
sc® *tt« i «nt ftiitf fnffea cwc*t <wm ftHtTOa to HtHtft* c*W®i 
sraeifa® to qtt* i 

’iSf’ftq 4$ *ITO f%C*r^ TO^fa Ctifc fCfecH 1 WTi? Cl HHtTO 

Cl% 4VS CTO fa® CH$ I faca *fcwf« Anti-Locust Research 

Institute-^ fa. faf. fe®t3® s fe^Htft fTOH l 4 $ fata HtC*T f®fa 

Phase Theory HtCH 4* h<£H H®Ht«f «T^t*f TOH I 4£$ H*i1 TOC5, fafa 
*ttfa*ftfa TOTO fafa WH HIHTO TO I CHHH—Wt®1 

4*1 »rt^5j ’spffeTO* hs, ®*th 4cn «tf® cntefe^ TOtt<rNt to *$ 

hi ; ms *«3i to* toto *tfifaf®® Htg 1 

hhsi factfe 9 i?P 9 ft^ ftw toi* m fti\ 1 . 1 1 <$fe faTO 

C^H*T Ht3 HJS Hi, *t®fa TO^ta® «Kat«fH I 

<nfe fain toh«h ®*e® cflw ^®H*?$far fro ®tnl iifttt •, cw-^rurwtw 

4ft 4?$ ® ft* ®® *lV*1t®I *tc* hi *t®C® *lt« ? 4*1 Cft tH fafal ^C? 

^®*rfH *rra?r ^ffe ^?ie® *ro ? *t5p*tfc*TH wstn w®« ^f®fa «th *t®i 

•TOfafH I *)5f*IT*l ® W 4ft ftVW\l TO®1 TO Hi I 41\ fttft rf« 

fee® I $e®t®rt3tC5r TO *l3MtC®l* fafTO fafTO fa* C*K1 CTO, 4*1 
HlSf* H®^ TO TO I CTO *fWFC3 HtHC® TO ^5Hl HtCH ’itHtH 

ch ®t??n ®j^r fti^i 4ft fee® 1 

i*hh *t3P 9 ft®r fnw mtiftft 8{5t?r ®^il h®i 1^^ ^<2frnf^<p to hi i 

^ faTO He«l^ ®5tH «tt®1 ^C9tWH -2ff®l& «it3Pt® aKfl I H® HtCH fHHC5 
1ft H^H h^h hj^^i ^5«l ^H1 ftC^ 1 

HHCTO HJH^I—5?Hf^tCH ®K*F* f®H *Wl\ Htl ®1 H’fe ®C?f 
cftm 1 w.y ®tfeHH* c®^rt 1 cnfi?H or^tesFfstt® nj^t^ iac® ^5 
^57 ’it'em 1 ^h 5 ® c^t^ i\ss\ ^e® nr?l chc® ’iten 1 «f® 

4ft1 effac® « »ltfe® $ HfHStCH CH*f ®t*i wfe *lt«?1 Htg 1 

Ht?Hl? fttlft vjj *ttfe®t?f C*f5 HI I ^ae® 

4l*ft CH»ft I *flf*tt*I HtHHH ftVB •rfilW’f® ^ ^®]^ TOt®Hl* I 41W 
HstSf TO e^f^tH C^T«r ft1\ I 4111 4$ fHHC9 fHC*lH»tCH 1ft ftll 

C®t»11 HHTO I m&ft\ «t^f® CHe*t HlHfHH^H fe>1t«« 9 l^ 9 tt»! HtHC® 







[ >tr*t 


'sifat’fal—fcw. «it«* * c*ratf*rc c®w* 

>itstHj i 

Wta fsKTO* wzn w&tti «<F^f *wl feretstfstm i 

4Z* etCStSR t5 *1^1 fec^tStStreil I <W 41 <2f^ 

I S5t3W* 41* ^®T t5 'It'esl 1\1 I *t**TI®T 

V^fa* WZ*W fe*f* ^C'Steft^tSf CW 3W CW1 

11 i fe<s$ *i**ttw3 ferotatsTw* *rtetc*ij ^5?t*t® 

C®»! 1] 11 I dfc ®tW f*tfo® 

iz*\i «K9t«R i 4% ^vstemwn wf ^tli? c® 

TO* *l*fo «Tfa1 4V\y atCTfa* I 

srffl fe^tcs i^zw *W** W <R‘*t qtTO* *j**1 
snrcs, , $^itf^r 4i\ ^j^g *t*«i izi vizi i 4$ farc* viie 

*v$ti ^wt* qzi}*& vizi i 

*rrat^t? 5q?WtKji*r 




«t*s n*t*ri*fc* *itot* mfo 

«ta« faftss cw<( 

*31 *C«S I nrfafrl aR 3tCT «fl5p|B 
«ft?traFfl ’fWWJ trotyl 
5f^tf% c*j^ qtfarftw* c®»rc*rfai fe*prtroi 
fa§ft $i* f&ffe 'G wi fB^1®?i mfr 
c*\mm i sufRjfa *iftw 

▼tfeww *wf* *$ ^«ftfs artfrov* i 
fefatfe 4$ arfttsfe trow i 

®t*® ®9lt* C<( «Tg* •Tfalfl 

W^J imi, ®t* TOfa '®TJt*T^*T ft»|- 
a*H« i ^tw« ftc^-t 

awntft fan mt® '8?tl*fB 

■ift* >rrf® j T-<fl* ^thi <Htf"Wfa fani- 

Jk-'W farnwti vlmi wU « 


cm wtf^r ^ c^f «rg« 

sk>tt izm* ^f*it*i cnc^c^^r i 

afro *tr^»tt^t 

artfV=? itftfto fet^t^-f^r ^tn 

it? ^ N^t^tTT 

i «ft^i «rti ^s> ^ *tt^ws i 
n^s ■»! cj( f^-^ ^cra 'sit^ ^^f5 

*r3Wtf»w i 

*ftwt^ nf%sft«) « »jt 8^ ^tw'hr *rtfe« i 
^f«r% ?tn cm 

^ ^f5r^w nfi^i m i *rra few' 

«rt? 53Ft^tr^ 

*m* ^ttw i «qf 

gj«r fk*\ b-° ntfec^? 4^15 f (an fen>3f? 

’f’® ^ TfPI wfi^ fe^- 



C9F&99, 


CWTO 999 Stfif*! ^99 49< 

®9 fa ct *nit*f« *wfe 9j9*t9 TOftpw, 
i>fa3t9 fa-fa-49 99C9* c®9fa 

* 9 ntw «tft9i $ 9t*fc qtc* i 

fc'ftfefa-fift jw^fafa 9*tfa? “ffawtqt 

9t*3 i ^9 '9'ft*if99 f t9 «Ft^5 faqt9 

fiat* * 9*t9*t*t 9^1 49 cm* 

9i*fc f*tfft*r9 979^1 9*t9c*9 i 4(89 

*rfa *fa® 9 "^ m 49s 
49 <ft*t9 *lf99t1 m ’« *W *ftfe« I 

ift (srtfctf) 

awfc ^tf^i 

C*9 C«9f5, C5rtf%©1 rtC^P 4. 4*. fa. 

4? 99C9 «f*t*f— 1 «ltwf9*1 

's»i"t n^fatar (*rjt«ft>Tt a T) fcn«r?9f$ 

49*f3 fatfe ‘•nf=r’ ( 

9*t9E5: I Sfatf^CNS 499 9^99>(3 9Jtt99 
aitCI, 91 ^-4^ 9*C99 9C9T C*fa 99t^H5tfl 
9t5*9 \W fa^ 9t9C9 I ®rt^t9 faqfa-faafa 

* J^fafa 9^1 4$ fc«*WW *fS$fa 
nfttfqm w i 

*25 919^1 q« ®t9®ta 999 &9>~ 9tl¥ 
tfe'hr ‘stfetf-i*’ 9^3(3 *tfaft9i 991 
9#l9t®r §9<sf*f39 ^faffais cic? 9t® 
o«* ufa*! ^nc9 C9C9* *ffaft-nf9i*9t9 *91 
arfEI I CStfc C*t3 fetffa* 9<TC9i W<5t9$ 
4$ §9<Sf9 C39W9 *W I 

§Wfi> 499 *tjtC9q ftt9 5t*1 *9tC9, 
91 «pq C9«91 9t9 I ^f99JC^ C*t9 4* 
999 (499* fa9 fa9 ^9 fa ) C^fa^fa 

^JtHtC91 9?t9 s t“l9t9 C9£* C*t9 9*t*tn- 
Utft 9t59 9*t*tt"f 9fa*fo> m 9^9lt^9 
qt«p 4*t<9 9*t*t"t&ft*l9 999 4* 9JtC99 
%t*i CM 9 I 


VtTO ffc* TO? 9ltft« 

C9t9t§ C9t* fa 49. *ffa. if* tfFff?® 
99E9 99t9-VfTO f$9 9ft99 9C9T^ 

99Et^tC*T 9t5J9 nfatt^D 9tt9, *W* 9fa 
*fat$ 9"99tfa nf891 9f9 I 

^ffafrs* ^9j(3 «T*H *C9t*9 ^t9^|9 
®Ft^9 9*t*t9 9^9991 *fa(39 CS9f99Jt9 
®t: fawf^ 99f®tl i 

f^fa l 8|t9'Q 9C99, 'Bft9t9t 9ft ( >»«*«») 
9tC9 fal9t!SfC99 fa^^9^ t?1 C9C«F ®t9C« 
«99 9C9*t 99t^tC9 ^m«l ^91 ?C9 I 
^fC^9 9^C9tfa^t9 9C9*t «r®9T 

9int9C c f9 9jm | 

9^9 4^(3 9^9 9C9S^ 9C9^5 
99|S 9Cft S^WWfl 9f99Wl 9^91 ?C9C^ I 
499 9^9 939tf® t‘“l| ?C9 ^t9C^59 

fofa I 

f®fa 9C^9 - ^tfanfa Wfa «t9C^9 «TtH I 
^9^9 ^95*1 ®f9 r «f9 f9®f9^ 9C9*t 9”9t^ 
4f:9t^9°t9 f%C9 £ fl ^ff-IWQ 9f» *t9t*9 I 

f ^ ?PH 

9C®I C’fC^ 99tf9 «T5ffa® 49^ 99C9 

^fal 9f9—C9tfet 9tf»19l 49*13 ^^*9 &9 
^^C99 9*fa9 ^9#? ^ ^9f| 9^T9*tC*f 
9t1^C9^ I 9tf*l9l 91 'Sltnfa^l 4*5 C9*Tt 
W99 ^9-S)^ 'STtl’f ^99'« 

9?C9 fa I 4(39 9j9 C?«91 ^HCl C4ff39— i I 
i5w qfefafaffe 9?t«ftqf®9F 9^9*91 9f9- 
9tC99 9RF 4^ §*[$$ ^9*9*1 9*91 ^J9C^ I 
4 9fW1 9^f^t“15tiffC99 9W 
f99^i9^ I 

4^ f9^9 *e^C99 9^t9 ! f“I9f9 *9 «lf9'9 
«(3 C^fa ^9?9 ?fai9 ^9<2f5 4®^ faC9 



o s wfa* fawfa [ >b-n a^, »a 


^faats swa stna sat s$ 

^rcs&tl <3faajc*> stain fcw 

cancan «r$fta acn nfanffa sre 
ntca i <*>»fB cn^ts-c«rss ns ^as carter 
atntfan nfantns na «s| fen-arcs antes i 

<i)| w nsntfo ^fatfas^fca Sfe SCa 
5*CS I 

feUWfa 

C*rtfe CatCn^ta C«tPF ssfcfa S<*S Ctffa'S 
<ns aaca tfstn—ftfefnfna 

nfagfatfS Cn b- SfSfta ftCntS aCSCS, 
^tcwa «[C<CSa| faffes Stfa’ ntns 4SfB 

SS^srs eaten a$T 4Sain 
sea ^C$CS I 

ntnji (fnfefnfa) fBfsvri-ncanata fencali 
sfnlBs c&atanjta nta nJtsatafnn atscnfc 
apBlfo 4S nftatfns £afcs ac*ff, asjfe % 
4sfB &W 'BftPlfN© nl SC*i 19 WS Itstata 
cstn «nr cal i Ifoncntl sfata st®rta stf-ft 
<nl sc®'a eaten ntm fneacs i cvcnatl 
ml eaten «(Wi sc*s ca^ii I 

ntatans: n%csl catena mn ^rt^F^n 
ad i cat% fae«ra nMen^a fena ftssn 
n t *i'5i stfacn csen ma% «ta ntatns ntai 
cnslBl s$an mnfpantn sae$ ates i 

ms ns n“tca atea nnn'sens mvrc*flto 
fena'e cat% cstn flwi-*n«i ates =n i 
sen aea sa, cn can aRtn^l stnesi 
catnlBa ntn nsstft ^tata ‘fscsi’—fss 
«icncsl mites sen atesn, fafin stfn’ i 
can sjefe* ^j-aanta neaj« cn «rt*rCN 
stfos faata cn| i 

nts njtsstsftn aenn—fsesi fbfsvn- 


fa®tena ms ^pfaftflins nn^tsen fasfa 
sacs i 

Ufa stsrct* wi cA uu 

Stanstat? caes fn. IB. wife enfam ms 
aaes «rtai nts—ntnat^Ri ’sen ns*« nfsn 
ntfs can’t sa to ntea i 

fosntfa cnastnn 'Sfta * n^ena fns 
cnes « nfaatna aja^fa cnena ai%a- 
'sfna aeaj i ^eaa ^c^ ^tc*ra 4slS 
faad cntntni *tfcs i >s«»8 nten cwa^laa 

a««o fffca ^s|B caffrearta escaa I 
W Slats naa nv-aftats ^tai lt% ftata 
at'SRi «rta ‘?£r«t®’ n«Pt« '©faea atesa i 
asea «| cntntnta nt^aj 

cacs cac* * v»> ntfe'o s< nt«si cncs i 
di «ind afaj faatan^ra aajaft 
%nstaar cafe ^ vsajfB ®rfafa i 

SlC^tUfa 

n: atfna cacs aa^ta s^s fitBtfaas 
aaca «Ftni ata—nf*R atfncna fBf®atatnfa 
4sli ffta «jntneaa ^faatnl ^nc^tntn, 
n^s 4fan afen f*?c^a ^tsatni st«l 
?tea Ctca ^e^ cae« «fta^ scaf^n ©ea 
natl fafos seafsn i fss fa’aeaa «its 
ca|^ atst fs*i, cn^t'Q cn ^=f sea 
faeaes i ca atena «raa n«fe^ cn a* 
st^ts f®a caches i 

fefsatatata fsea^a nt^atfaseaa stes 
aena, «ie^tata^ ca #t «rt^ts, c*di 
catena sftai fsn =n i «rt*rai fafa« scats 
ca, cn ^aaa «fta fae^a cas W sacs ai i 
^na s$ta #taa sfatfts ^a^ nt^tfas atari 
atc^—^ta ^s^otea fsa'afnes *rtstsi 
f?c*s i 





- - - . M l . ■- ■ » l I — I ■ I , ,| 

#*t ^ w jrw 



cwf^rcrfa 


Wf-r -'foq (Petra = rock; 
Oleum-oil) I 4T*®*fW ^ 5faa? foq 

qtlB* frqtstira ans 5ts qfa® <[ft* i 
45 $*1*55 Wlfc qft* qjlqfa 

•ptW i <4re m w ifjt*r—qts 

«r«ft=r fe*rf*rt=r (*twi »• oftw c^) 
fiw (CH 4 ) i <ffas? Ivw ^ 
cw &*TC5 C^t*Wt5 wtsr C5 
ww *51 w, ^tt* qcq fjfm; «MH 
artiSc^® c*nr * 1 $ 4* 

*51 55 , C5 *r6 cfittflnrtwi m * 
?5*t5 i qfq-fipfw $$ irM 
«••• ^51 ®f54C5^5W *rtC5l 


<®r® 5W5 35 c5$ &CT5 

m cwr *w, mtcqs «n>* 5tt*f wra 
f^w f?c? fa*\ §*rt 5 fed «*tpr» ^15 c*rfe 

W C55 ^ 5tfq, «WTte 5p»l 'Q <Sft?ffe* 

mtq I 

5tiBff ffcs c*ftJtl»nrtw5 ^Ifcr *t5«i 
5 P*!C^ «TC5*«fq 5®5t5 tfBfqS 4[ftf I 
5t*5 cqtftvs *fr*f5 njK c^ffa 
(Haemin) «w srNt«W5 sfat* 

c*fdtfq5tt55 <rft «w«r nton cn* i 

*tt®$ jfw 55 c*rt}rf»nrt 5 4 *jg *ti 5 *nrttf i 

«fftt5 qft*5 5£iS5 feVT <5GFft5tfH 

stww *$*«fq *rcttf c*fa c*fa 

<rfq«r ^cq nt^i cnwi 45 ® qw 55 , 



t Hr 


Wt«f « %Jtif 


[ >lr*f it, qwi 


cqri?tfqqtq ^qf5 fcfps qqfsf i qqt$i 
qi c^fqffa ^tc^fVrf% ?i ^toi* to 

’ttW'ltal 'Q ^f^q* C^t* '8H*IJ qfa*tqt£ 
C«ftfa$ *q <W Cqqftq $W, 5t*f « to* 

«mtw $ftqq qfqtqft* win *ic5$ 
cntltPnfcqq # 591 ^ 4qc«r «itq 
4*{5 mitzw •prafoii *«i 

«rwt«F=f i wffofq»f4tai cqtqcqq cq, 
q® q® <sftqq (—*ff3r 5)1 *nfw ) 
’rtW'SWfl tfqfq fcqfqfq fwn ?tcs?$ 
<w«n qcq ^ai ^cq\fo* qq cq, ^it>itc«f? 
’Jfaq'lq qfqq'Qcqs «fl^iri «rg?r fqcq? ftq 1 
qcq $1 ^fecqqwt qfar « ?ftm 
«t®kq qtftsfartqq^cq qfiq® v 1 

C$1 '<F$¥W CfH» 
q® qtafat^q TO®! $tgt®1 

c$ar%q$tq to fcqq* nqtc<q qiqj <$f 15 

TO1 ftPlft*) ^ «ttff$* qjttqq qtqre 
«rtqfc fag nf%»it c J fafaqfq •rt'«ii qtq 1 
*fsw c$cqq fc^nfa q**fc^ feqfqfc^ 
q$qf?{5s 4WtH 3%*tq qq 1 

«rfe q*q «rt5 *•• csptiS fa 

taq ^51 yi 1 $tq cqtfctqft faqfq 
fqq**t :— 

'qftqfifatq s • c^tlS fa 

qqj«tt5j *• „ „ 


CWWfCWI w * * 

qtftqi >• » • 

qwf» c?-f >« » „ 

^»tq$ >• aw fcq 

*tqtm cq, stqtecqa $qqfq 

®ta$qtf c*rt5rPnrtw« nfiqfi fqsfat 
m 1 «ifqtcqq qfq'sfa cw qqts «rti 
«» Cftfc Wfaq £$q qqI 4ft?1 

qqtanfcq qiftq, qtartwa *jt«i fcnwi, 
*tPr qC*q ¥ itfa', att <flqt*1 « 

wti^J c*fq c^t^i «ito qtfa 
tezew qqtfq nt'OTi cqcq «w qqq-qffas 
^ c^i «w«r Jiq5i jpqi 

«Ftqi ws*tii cq, natq'fq qtsi «itqqi 

cqfq wi ^$c®iq ^qi artqc$ 

ntfil £$c*ra nf^iqt 4 ! »nc# 

vrsyu **i m* qq; «ff$ qqq- 

5Ftq c-iq qi ?q, $$^*1 ^$cqq qtfo 
qfilqM ^tqi qrt qi 1 

qft c^c^ q's-fec^tfq^ q*n 

^q Crude oil ql '■ipftfir® I V 

cqqq ^twi, c$qfq i fas 
$$ ^fq$-q*fa cw 

^••f5^f$2rcqt«F% qtqtqfq^ *f?K 
qc 5 ? i qfq«sr ^to> qfqtqfq* 

SqtqtwPi fqqqiq— 


cari^ 


Sqtqqq 


0) qjtqtf^q qi ^jt»(c^r 
(q) fHJftq 

(«) «)Jtcqtcqf5w 

(«) ^%®R-qt5$ qqt< 


ton (CH 4 ), Icqq (C 2 H fl ) |$jtfq 
qtottqc^q (C*Hi 0 ), qttocqcqrq (CiH xa ) 

cqfirc (C a H 8 ), 5^fqq (C«H # . CH 3 ) afqqtfaq 

(C 10 H 8 ;t$jtfqi 

cqqq, ^fq® «t^f$ 



«(t$t**, w* ) 
taf% 

(«) afaTfo-nifc *fwt«f 


<;*tc|tfarni 






at$t5tt3ft (H._,S), at**Jtnfcta 

(R—S—H), at$t*t$at* (R—S—R ) 

(«») at$tJftt*H-afS*5 *fwK fnftfsa, $$tatftft, ^CvSt^I, n«nt^f%^ Njtft 

0) w catfeaft, *Jtafa*ft * ajttitfaatcaa «rart $®1 

afta? tetn* «jftsa fat***! (Ultimate analysis) fa**«n :— 

*fta = *»■+« % ; ffosttara = >>->8 % : 

= > % ; at*Wt* = >'*%; 


c*ft's aft®? fota* nata ^nftta 
«I3ntta i«f«ia aft*3*| *31 a* I C3*a— 
c*tas ^®tn* aft ajtatfta nata Snftta a*, 
^t* vstt* aai at* g*® i 

cisaft -srata $nftfa gtnjaa ata <st* 
aft at3 9tn.ftfa* i 

aft cat* ten §t$tntaa n* ®tt* 
ntltna aftttaT c*fas ?«®f Ttta fat* 
ats*l ** 4*s caatta ntea-alftrct* *1*1 
C“l1aa *31 **1 cnlaaftl* (Refinery) 
*<ras aft* *!* ft*tfc ^ina *ai a* ai; 
*l*«i nftte* mia n®j® ata? naH i 
*tt®?$ <«i*a1a «*t® nlsa ntatn aw 
aft{S *ftwro are nit* i 

«infaw (Crude) teat* nftftl* 
nt®a **tn «i *«*«fn rafts* ^iftta- 
faftll (Boiling range) *Kt"t fte® 1 at* *1* I 
ini «rfti*t* aft Refining *1 cniaa i 


«raf*9*i tent* «raw 4*15 «ft*1tfc fraa 
*31 a*; «|N5:n* ®tt* at*^® na’it* 

4*fg a?iSw ^isaitaa ftasltn tftan **tcai 
** I 4$ 5fs*1*f3* aft Bubble Tower I 
4* atar faf®* sto^l* *®*«fn cstfc 
afarfcai alt* i aft®? tetn* ain a®$ 
an c*t* ^nt* feire ait*, * 5 * 5 $ ®i 
^n a* 4*^ faf®* n*nsfn faftsa csrtfe 
aft 3 ® a*f cn wfBa t$aft aatst* 
cant, ®i aft 3 ® a* a^ft* cat5 i nti ca 
*Kcn* Tjfcaft aatsta *a, ®i aft*"® a* 
at3i» csrt5i nifts^® frst«ia f*f '•ran 
aftt*a«5 it'Qi *t* &f«*ft** §n* cat* alt* 

n3tf^s *31 aa I «rfapat* aft Reflux ; 
4* atn , «it“ftf*-nt c $a «ffap*tl5 jp®*>* 
a* 4*^ ^a*1f® •ran^fn nftr*^* fa^a 
a* f ca ca ntvsta* *tn fe^.n* 

aa, «tw* ata * ajaat* ^tft*t*tc* 
fat* nw's ^cni: — 

fenftta *j*at* 

C t —C 5 ••• n**^ nw^ta 

ftrna'otta afa^s at»i11 
C B -C 8 ... aria* 

C’-c,o ■•• cat$*nt^*srtnta 1 ’) 
w stl-ftpft^ 


aft Tjjaft 

( >) nilal* naft «•“ ca. n^ 

(a) cntittfaaft $at* 8«°-*>•'’ ca. 

(«) ajttatfaa ai cnfo 



[ >•*! 




Wt*f« fait* 



=Tt*I 




(8) 

*H^1 

**»°—>1r« 0 

Ci o ~ Ci j 

... 

(O 


^V«° — V3..° 

c 19 -c lt 

••• Sifat^ 1 

( *» ) 

*fjt*-*rcw 

vSo »° — gio° 

o 

i—• 

A 

1 

o 

GO 

••• fore*! 

fojTtC^ ^ C*l$»l 

^are i 

( 1 ) 

qfarelfc ^CT*! 

8«»° c«r^- cn 

0 1 8 — C 2 0 

••• ^sntfo 

(lubricate) 1 

(►) 

'sst* 


C 20 -C 30 

••• «t*wtfo, vn « 
^sfil w i 

(») 

fa v 

— 

— 



C"!t«ltsi* *\W C<! ’tjt'fsfa 

w stre «ftre ^t^rre^i, 

fiW (CH*), Irn (CoHe), c3tt*R 
(C 3 H 8 ), ft** (C 4 H 10 ), Ifofa (CoH 4 ), 

sfafasr (c 3 h„), f<fofer*w (c 4 h 8 ) ^jffvf i 

*It¥1 *frtw *WJ vttc^ «tjjj« 

ftW* I 

>*•»“ C>lf*Sc^® vfi'hilM* 
^sire refci rere 'antfaiBPH $«,*!* 

2CH 4 ^C 2 H S +3H 2 
fatfo ; fi mt>TfVasrc«l *% C.H, <?ftre ; 

*31 W I 

c,h u «w hci njprfwre Hgci 2 
wi>re3 ^n« frnr >o.°_ ib-o°c >st*wtaiti 


«Mtfa **re fafa caFfatte fevw 
w i *sc*i *it«n «rt* 

nfafo^tl*! carts*® *tst*» s«ii 

w P. v. c. 

CjHs + HQ-*CHo = CHCl 

nCH., = CHC1—► (—CH 2 - CHC1—) n 
fa fate* csre *3 re « 

wH?t (Corrosive) afafafa *(tK ^Rl- 

®res mw p. v. c. ntln 'Q *it<3 sis*® 

^ I W<W CRt* 3R3t3 *c*ii fosxfo* 

®tw *nfs«tft *twi fatu i 

^•‘-^•'C ®t*rotarts C«H, « 
*jtfrlB* «ntfa *m fa-*Jtfa*fe ^5- 
*fa*3 fenfofore ftfoni *ni fafa 
^*TS *rs I *tf»lfatfc»t 

(P. v. A.) «i®® 


CH ;; COOH + HC ~ CH-^CH :i COO - CH <=* CH* 
nCH a COO-CH-CH 2 -► (CH s COO~CH - CH 9 —) 

i n 

s< * Wf <fofs *fJtfaf*R ^*ti *w I ^{5 HC1-45 

*sre <$18 313^® *3 I 'S.°-fc.°C ®t*PltatS ftfal *3C*f OFtW- 

fast* rets*® *nftres fcnfofore fern nt«n yU— 

$ C 2 H 2 *{ i* yn TOtfafa 2HC = CH •*• HC = C—CH - CH* 



HC = C—CH = CH a + HC1 ^fofacas >re® Hwa ftfsnti 3®® *s 


CH 2 = C.C1-CH = CH 2 
<ai® nPwfott* ®sr*i ®if® «rest®afa 4® 

4r®ta ®ffea stats fevta ^s i 43 ata 
f=iCTtf«fsr I *fttgt®ft*c® tfffecsta ®ssts 
«W®t 3 I"»II' StatS'Sfas SCSI 4f5 <5fW®S I 
HC1 sara ®*its c*tsttaw fe*rffeffec® 
C 2 H 2 ®lfecgtcaR 3TtSat$t©3 3 ICW 
io°-a»°C ®t*Htaft ftfawi ®scsi «TJt<*ftt«i1 
fevisr ®s— 

HC = CH + HCN -► CH a = 

CH—CN 

*tt* 5 t®r c«rw 4 Ww a®, asi— 
«H«FT, ^Jtffesfaa «P?f® ?«fa ®31 *3 I 
at$J?tfe«l StafS C®fs ®S3tS WS 4fi>$ 
«r«it=r fe*fMa1 43 srsi fift® nf^n 
«F»!*3[< ®C3 ®>l®® Stfiflt «lt84 ftstatS 
®tc®r aja^ta ®ca i 

fe®3 atc^a mw ftwws fafasia 

£®fa ®3 ^C5'tt$3 S ®tfa->rcat3lft® 1 

4lSt® *Ul*iC®tS*l 4W® 3-31 ^S— 

CH* 4- H,0 ^CO + 3H._, 

CO + 2H 2 - CH :i OH 
4fesj35i® *S faaf'CaS stats’! ftjftC3, 
«5tS® f^tCS 43’ *SWJt*lf®StH ® ®lfe- 
ft<|ft«l cSfaSlft?lS fc®fa ®SC® I 4$ C-ICSt® 5 
naKfS cSfafataa 43*15 tfata fent*ta i 
®t*t tftsN ®ac»i facaa ftfife sea 
*tetC®a « ®t*3-3Jt® fe<s,*fsf ®ca— 

CH 4 -»> C + 2H, 

®t3a-SJtC®s tfsta ajs^fs catSa ntfels 
Stats fa ®at® i 4®fS Ststcaa 's®caa 
»[®®Sl 4fta «• ®t»tfe ®t3a-ajt® i 

<9ir autift^frata st*f « «*»°C ®tn- 
starts H^PO* ® Si0 2 ^gaSc®* fe<tftffec® 


C S H* + H 2 0 - C 8 H 5 OH 
4CSC® fsfefrft®, «UtftSjt»\ffe^®, ^JtPl“ 
IS® ^jtft® 4r?f® s®fsa sFrtuft® nattf 
«r«® sa i 

*rfat» *ffiqtl ®%sreas fe*tftf®c® 
few ®aai fas stcn Ifafaac® nPwtatN 
area «r®$ *a *ff*ifaa i 4cac® ft®, 
f-iS, ajtn, *ftH C®3*f, C3t®q «t^f® 
«r®® *a i ®**n®ft* « csftcaa 

fs^ara fe^a ^a *ff»iiftft^i ^s atsi 
cafspsftcaSs, aftcat:®i3 'Q caffe's «r^ffe* 
r 3f®a ®\«r ^®fa ®ai aa i 

fafecS^ care® ^a fafeStstta— 
Cr 4 0 8 /Al 2 0, 

C 4 Hi 0 — —-* C^Ho 

Itffaa 'Q f<feSt®t^caa aca) ftf^ai 
aka ®ai ?a SBR a fa® ffsrc atata i 
aa 3flfS® , s{jfPrc®a afai jfftcsFtc^WE® 
®fft® ®ac«i ®jff®f^f® ®ijtft® < H , eai 
afa i 43 w c*®tf»lftftsr ®tt®Jlfac3a 
faffe»ala «f®® $.a aflqa i ^cac® c®a»i ca 
cntaf^^ - A®® »a ®i as—j^gK cat®ta 
$vffa $a <43^ *f^etMt*cna ^cgr 
ai j^raa ^15 ataata at^caa iv 
^rf® aia^ta ®ai e>a I 

^ffat-ica cncStftatcaa 4®|S ®®jf6^ 
s ®®it^fa® aja^tcaa ®^n ^c?i3 ®atai i 
^tc^ia »iti®31 *m*is «ii®|S nca- 
aafltca fasfa^ai ®tfa®ta ®cac^a ca, 
cncSffsiatcaa fe^a 4® fac-ia asm fec^s 
(Yeast) f®3ta ®C»l ^3 Fermentation ^a 
43 1 c^rtlBsr fe^’ia »a i 4 a ®c«i ^ac®i ®^a 
®faaic® ®aaa ata ataa^tla Tta/->ra'3t3'8 

®t'>ft® batata >i®3 ®c® *rtnr i 




*itrt? wi 

»ft3T 


facnacsaai ana—srfa cafflB a«na 

«rtpr, a<ta nFsatfBa ^a afr$ sstofin. 
$aa fiJa^lBfa aFafa*fcna a*n ^Fnato 
atna to i cal «?¥ ca*fa casfa 
vww orta afna na\aa si fa* 4W 
nftaa fwewr $115 *y *ff aiFsa 
*lai mfto cam afa i fanca 41 $ *i«w-f 
afa aft*fa aflaH (Fossil) *ff«l1 
f»iatfii«l I 4Tfa an »1*fa avj* ^fWfa 
^a < 2 fsa^fa ^Facna Pres afna sjfo 
toV «<rtfaFc^® cam afa i 3 <san *aiFaa 
t^fafat afaa ca afna aft® facna nFaFeas 
fl*i, 1*1 sit® ®fm "lit *njfii<5 ?a i 
<a| ^Faato caanc?n, 'qflaait®, 
artafaajf'S ® FatoajFs aj$fa *rta >r^«a 
cwcnl *®i, vi, flv, w> *f^, fafanaaa 
^a< aa^fac® «rta *••• aa*a anaaafa 
*ca i 

a*f aafanwf^la caa^'Q*) ^rt%a i 
|*tcaa a^ %n; «j<n l^tcaa -rata 
ntfantffo ^fa^feafa «wtw ai %m 
*$ai nfc* i atafaa *rcj-*p?ta srfa tateaa 
ititfw stnataii % aa i 

aeatsa ^fa*tn anfa to « nfalfaa 5 
f¥ai «•* f®i?t alcaatflB w° f®.spf 
irtcaa^tlcBa acaj wfstfa* ate* i nfFa- 

ntffo ^tcafcafa ®n*rtai lm ^cnaa if$i 
ai ?taa aln ca% ®n atn ^ *|ai 
nc^ i 

to beaten *a®ta afn «*° f®^ 


to «i*fn afa fwjFa « wtftoffeata 
cam afa i wfa«i caa^w n<® ca*ta 
at*n ^toft>a $a afl i c^aa $wa «f?i 
an «*° Fssrt afai «ift(i maft mttfftst* 
afsf^s «rc»n nfsai afar flafacaa 
caf®i ati atafan®: af® slcs> an starts 
X& Sftaata caai caca^ c^t 5 ? ca^ta 
aaa ^?tf?aeaf >«>••• at^te^ at«ai 
afa i «if«a an *t«?ta ^ 

^tca® ia®fa afn faeaa a f ca i ^^a wfw- 
fa®ta aafal atn «*i° 'sra'lvcn ajfaf®a 
wfav nt'Qil afa I caf^ca^fa nf^i 
Wa i> 84«<« ^ to «ii® sFfvShi ajfc^a 
ane*p f^sai affac® cam afa i fa^, «rfaa 
* atftai a^Faa af^ffaa «ff®ca ^ca^ 
srt®1a caf®i afa afa *ca i 4% aa afa 
3&tni anfc<5fa af^fcar a^caf^ affaaacaj 
^Fat® nfta i t^fcaa afata^ ^ta® aas 
^Faafa sfa®ta ^fa^a ^faaa aftw i 
atma nata-a^sf, cw^M's cw—«sl 
f®a «r-cn fa®®* mi aflc^s afea i afna 
'snfarcana Faasfaf ^?fa af?a i 
atena na^a a^anj^ n^ ai ®rfcn i 
an sl-Fsa afa cafaa ttc^i 
cafaa ^tf®afa aaa l^fai wta 
<aa^ <siaia«> fa^caa a® nf^ai afe? I 
afcaa cefcaa ntasi atl; ^fi w 
'srf?® i 

c«r% f^afta ^it^jaf ^itna 
8••IB ^C*t^1 (Vertebra) slfCf I 



«rcfrtaa, ] 


«v« 




c*ta c*t=r atena cartel *r«mtte «?te* i 
rtatesa ^eaa ’TO sltS, te$ ^te^tte 
*Ttc*tw ate vcpr ate* i Istcaa 
cwi afa«i ^r?cna rte* ortee* nteai 
St*» at* 4e*atca| atC¥ teal 

^a cstl * «tast* ate* i atena 
^fn^ te=ffi> ^fatefrl «W OfCSa S«|Slf? 
Istesa afo* ^afc CStl I atatans: 
niftcaa «t$ntc* arena ate* n$*ai ate 
•o vstn slai ate* i <a| me* §cs*- 
catnr c^, atstcaa ate* cats* *igntc^ *v% 
flsi are* i atena qjiMw *rl i *spn atena 
slfB «r^c5rfar?r ate* i 

cnt^ai « sareateta c$fnc*fa 
*tea 'srsj* sfttera i tsfai raea rs>a 
nteatcn at* W *teai nea atfn*ta 
ateteaj s>tei ae^tea nte®jtn *ca i 4$ 
^stcaa c*tet*fa nnr stec® ni«si 
at9 I rcatBR ?>lcn atn ’Sit 1 ! 'Sf^l 511 *fasi 
arena aeaj $1 a$1 n^« ^teni <11 ffare ntea I 
Istai a**(< ate ^tanta $na teal 5fne® 
ntea =ii; f*$ aaaea 'gfaa $na r®cacn 
5fne^5 ntea I aS^n ^fae^® Istws ^1*1- 
St*i ate a$ta tea-sta atlcna ca^i 
s* =n i teate ®ren ntecn a*n a*eaa atnl 
*rteta ’FtiSc^ ntea i 

n^tatette nfa*j< srsn, «re*tatj* a6, 
<*at*a rt&teaa *ten, nfasj* 5 *t*ri atfla 
caeara f=Wf uti <aas *Wt» ft? s stea 
atena ate i atatans: *tm *tecnl*tai 
nntaeaa cb&i *ca aei>, tea nntaeaa ajwtn 
ai ntlcn *inni atate «if*t* ntlen* 
?tea =n *faai ftp? 5ii i *tstc?a 
orc-ra ateentnai »w «itte*ta atai 4* 


4* aaa <£* glSai artteai ateaca 
^taH*i ^ca i 

ca ate a*wi atfea atw «nata 
ac^a acai atca, «t^tai «rta nw ata^ 
W i lafai caaa ^rtcai-atata nfster ^farca 
area i *ata ca aa^a ate |tea ^nca ata 
a^ca, ^r^tcaa ^caa ^Vi ^ca« c^te 
sa* a* a^rel ^t^fewa »icatcate W^i 
a?:a i atcaa ^teca^at ater «i?|tea 
af^ =ii atteca'Q l?ttw catted® 
®te-ate ^|fsa ^t“6^ ?psi«i «itcf i 
ajtcfea * "wsrts cat®i art^ta atena 
=it^ g csTcaa atatatca 4*fS affaai 
c*tfr y*' ate*? i te«aa catte^t^t^ 

®te fatea*i atec# tew ^^teatea i 
ca;f5i ca^ta catei alcaa *tca at« atteai 
oral teates, ^?tai 4* p ?tc^^ 
^tc^a ^t*r a'tec^s a’R i 

ter \ sptcaa^te^a ^ ^ ©latte atm ^te« 
?©tai «n?^a ^tec« atca i 

arena afte? c^r=i ai *tcaa n^fi 
ate, «ca ?^t.c?a a^ca*a aw ^*:*c<a 
’sftea 'sites i afn atsatfe® "rar*»na 
«fae® nfa ai, ®ea ^a ran nca?a 
a^ea |te r^H® s$en asc«r^ cal a^tea 
^«a *ca i 

a^ia artai ata, atena gteafra can 
«is^teate91 sena acaj ast^a cna rte* 
rta atataeia a^tes l?tc«ra ^tentera 
«Rte3i Istai aa aaa teatfa^s* tereri 
attea a;teai at«ta sic* a**m rs*i *teai 
^caa te*a ^ teena «( 5 ^teatea stea stna 
a*cai Ista sFca festesa ^a am nwcata 
slai atc^i atena staatsj a*/ a^faata 
^*1 ^a| 'qtefafa* i 



wtor * fnwtir 


ClrB 


[ >trn if, >«nn<lJ1 


in®, ««h, ns^ '« cfi®*ten 
IMfiS Clfa-nfiini iel I <il| 

nil 3?t-ne*fs Of* firs fins S* 

fi^fi *|*i ste* i *|wK si nest artofc 

fill StfftS fl*e8 aftnil ®CS I fl- 

3 T v f, Wtfi ff ; Stei fl fir® 5tfi Stn ’t 5 ®- 

StSI ICS SIn >»|5 f|e$ >«»fi> "if* fi,S 

«tns ffin ntc* i Iftsi ntstsn^: n«tnt®i 
*ntcns sen fis ntfiu sfe* i nsi^n 
§fi? slc^s set*r iS^ns fists s>en fl-fin 
itn nes fis iflBsi stw stfis f 1 1 st®r 
C’ltlll TOt*rt «1 « itn fif^ *fiu 4 WS 

Itni «W« ®es <W feftS SCSI fii *tft® i 

frss arfesfi^ts *toi-ntn sss stiS % fin 
CltaCT! 1^ *f^ foltS l*es <*W feftfl 1WJ 
fis *itc® i ns*? nfifi* nfn, cstu 4i* 
*ifi*M csfii ’Ttn fis ntc© =n, itwi 3ns 
*es i ns;c<gs ntens ii slfB sfwi fi, 
fis csfii sftsts ntcns 4*?ten «f*ffS firs 
nrtftlS n<r« stwi flu ntcs* i 

*ss« *ss« cs\s-fsncss aicss* fii 
nes D-n’f fis 3ns ?es i wts 
<4*f3 stn fl-nH sts s«>ns n"9< *tntsi 
ltfilt« S^tl (Fertile) fis ntfiltffn I 
*TfS WtS arfeififtS 4? fi^tnt^t aft- 
»rt*r fi s^ns ncs «jwf«Pi 3mfin" s i5r 
fii *ttfistff n I 

nest&s 3tsns s*ess ntn sts s^ns ncn 
cstss 3t« fi i 4*f3 *tem entssi w 
4*$ airtotevtui attests wts ntn 

nm sftfro fin i citu srtfts 
4*15 par’ll *« s«,ns *to* fffiitfin I 4*f5 
cs*c® ntn *» ifi 4i<, 4*18 stn ntn *« 
i^ni *ii« ^tfi® fin i 

ntn itwl «ffi i *ft^ nntis- 


wri nn m iff ntem it^rtnt nen 
nwtn 5fin nten i cnl w feftwi tfn iw 
slits c*tn n« tim itei 5 m i eststens nin- 
^ifi«ai« ^fin^tem m nt*r ^stfts fifiss 
l«fti« «rntfi^s « nifi« ntes i 
ntn nt*. Ifs, -tfiif, Wfi, 
cftl ntn^ ntntsfi cntftntf? fefif 
^fiu aptmti 6 ! ^ts i «rsrns ntn nentn, 
?tn-iif, ftnn, ^s, ffi*i «fffi ifiu 
fensnt^ ^ts i storms st^ti ^nsi 
nt*r ifi ifisi nts i «ftfi ! «pi s stssirts 
c^tn efts csflts ntn *ft^s arts f®i feisf 
«pfin itcif i fins cntni stfiits m 
If ten nnts ieu leiHfs* mil stn i 
§ss stnfi*ts stsntn ^=i^tw fiitsp 

Clfil St^tl nH (Vipers) §lSf ^fill 
ifci 5 1 Iftsi fiearii fins n fins, 
ntc8n s snstns cifii ntens fii 
nsesl «rfNseiti ^fie« ntes i stfifts 
feeii ntn cit®i ntens fn nfesl 
ffie® *rm i ^1 ems stscntisi n’f^s 
ifin sffifi stn i Iftsi aiwtsr 
fifii ntn ^want^ ifin ^ttoitsi ^fien« 
Iftns fiescis fii il ?fiits efti 
si«tl »tl i 

ci^ti c^ti eit®i '« natns fiptor 
artffi < 2 ff*i n sfist« siis sms «fls 
n.ness sfis itn ftfisi itfie^s ntes i 
^t®?ten ntn ims flu cstn fistni 

ftCl altar? nlll *?ts-^5l (Hibernate) 

*fits i ‘fll nn Iftsi citc8| ntitfts ^cs 
n «si^ stftns ciffists t5 w 
sfie® ites i ntitsiss Iftsi ns^ten ^tgs 
nfistn it® <atf*i *fsn cnefs leuicife 
sfi ns»s *es sn *ffi-^pis nn si nfi® 





t&tftr, ««•« 3 

ctf wtwfa fftf ffrf *fcn fettor* 
tfatfaft 5 «fftf ttfi %wtt c?w 
fsitsw >«t firt fff *rft 

ft&tl I ftttCff ttntttl 8*°— 
«•" ttawtO tfafc tte-ff ttft **, 
ttf «w pfatcrNt fifct fff ftff 
tttftail 8fe*8° ttwtfftfe *f> w «tV®- 
ftf f 'tfftf vz$ i 

ffrte *rtr*Tfl fcncff cFhrtwr i$ *ftrT 
tmt?® fH ^f3 ffffrt® f tct i n tcnf 
tNff'l « ttaRCff trai 4$ fffttfs i frt® 
5$f3 Iwttt fifftf few f® *H1; 
<£$ t® fff nwt^fi «rft*r i fst 

?tt®f •fstC'B ttf'Q ttftiS ft's f ft* i 

c*tt ftfcf firaft* ttfirsi cncn 
tftfw ft's nst*; faff ttf« **r 
fftf t&f fafftc® nfir't^® ff l 'fif m 
fftc^fi ftiffa ^tf tttftff ntfn® ntcnf 
fffft® ®tf*fl firm tft* I fffw *tft*ra 
cst w *t"Btc^ 4*15 *fim ff tsrft 'tf ft® 4f f 
fc*i ?$c® 4*15 t* srttf ttfafi fff¥tc®f 
fft® af^^JF *f I TW *ftftf fff ^ 
ffftfft *§C® fff ^ fttt '« faffft®f 
w fftn f& t ftt ^fc^'T *cf i 

t ttnf ftf ftr*tfc* *tf *ftftf §cto 
fTf?>® ff i rfw n^Cl® n <fff c?ftc® 
t£f*T?1 fftftf ?®CTfl f®; ®* *ffC*i 
faff f® ftf, fat fefts ®t®®1 

tftfirfc *tn n<® «tftf : ® f ft* i nfetfintf 
ntffittftffc, ctte c*tfft® 'Q ftfiK 
•ttfetton ttfttn fin* «rftifc*tfa®i 
Tqtjftw *w ff i 

Wt^tf *ft#tf f£*H, «t£®J* ftf ff nr-ff 

5TfC*ft ftWtvffPW tCW f*f ftftfft* 

^ntftf nfirttrt ttit; cw~ 


tlrt 

5 I ^tUNritl «R*Ttf¥tl¥ ^f, ttffl 
4«tlf « tt»TO W fffl *t£^ I 

^ i 3«* ®fftfett^ ft, ftf hr wt 
^wtfirt ff i 

® i ttfit ttftft« ft, ftftf 
tt «tgf fVtfl ff i 

81 rwtRti wrtHft tffif, ft^tf 
<sttt£f f®5ftCt fir«i«ffttt tfft*t<2ftt 
trr i 

4 I tt'ft'Q 4ft 4tt5 ftftf ftfet, 

ftftf tt fff ttett fft iftw tttHi 
«ic® i <2i*t*tw ttitf fff 4t ntt tl8t 
c^rtfBf tt^hr *r? W i 

ttt fff ^tt%l ttc*rt ffw ft* tftf 
®t£f «r®tff® trr fi i ftcnf fff 
ff fa* tttff fenn ff ftnr «tttn fiwi 

ttf i enttnta fff «rcntw tnentt, fff 
A£*tt1 «*l Cf 5 !)—ftl 4H>tft 3 ft c^t“f 

tc*wi f« fM Cf^t «f®tff® t? i ®tw« 
fjftfo ttC'tf Cf tfilftt ffCf c ^^f *ttw 
«rta ?f, ®t?tf tf ^*1 fit «rc?f£t tf^tt fi 
firftpRtf ffr fc^ i ttlfaftf cf 

ftaitf fflf ftff ftfl new, tt^tf ff^ ti 
fff ertftn tfifw tftt ttttcff ff?tr»if 
tfI fjfe I f^rftcnf #tT>t£ftf (Hedgehog) 
t 4f-Iftft^t C^fTtf f4fff firftwtf tffftf 
ttfirtfei tttfft▼ *rfv tftt i frtrtfttt- 
ftn't tteff 4t ft^fff 1 cn^fiiftf nffft*i 
TOPT Cf nffft*l Cft^l ftcnf fff Wf 
^cf, ctl ft®tf fftff 4®tcf tntfe ntiftf 

ff j fjSct ntef i 

ntfi •ffitf’lr® «tft f^ff «rtf sfrt 
ft«rtf CTtetf ffT ft& I ff£t- 

ffic?f wb , tftf ftti ettt frfiri w i 



to*15 cto* *Hratc®a *ffa*r^Jt=r fartfN * *h*jf 4 * 

c*r«fli &v\— c=rt=rtf[ aE$a ’Ttcn^ TOt=r nt«5i 

cw ?^t* ?ta w^n Tmn* i 4 $ cai%?f jftn fcfwata *rai 

^1 >« «Tf^5 >-•■-- TOStiR ^1 "f?hw wfb^B 3tE*ra 

''Sta^V« E3fa*l « 5}fo ^oo... *4^5 5Jt*£>1 ^fasl afatE 1 ! ^5* f?31 

^Efcfafl to •srf® i •••••• • 1 *tlE* «ratatE 3 J fas* 6 ! TO I sfTtfSS <4a* ®fa 

’qtEafaTO ^at§ * arfas ••••»• ^e« f^a-sta ^ gja 'qsr ®tE*i ^tai 

$§Eat*f to « 2 ffg> >•••»».. 4a* <4a»' Jf^S «lf5Ft^1 Wat^SR TO I 

faijt« 5 >o.•<><>.• fc*ga 'sifEafaa'ta ajtEi>?i af*r 4 a* ^t'sfa 

^ qtSPfc ITi, «ff« a*.*!* TO* H*, Cat^l I ^t*1 8 ^E^ W ft *rai W | 

cat?i, c^i* st*r*i 4tf fa apfavtc* era ^twa c*iE$a era 4tE« *<®*^fa 

*tat* i *fE^a a*® st<?P® *ra <ta afe atEa* i 

m*8 jftc*i ytaw 'bnjH* stwfa w ai y$zs\ 4$®f*i atstlai aJtEfo 

*jfaftf3 a*ff*Ew «ffroa* ’"ntftwfarsj a ia TOf*ra a^> “far to i 4$ «rtwf«r 

*itf**t* to* i 4 $ &w «rare-*r«ttqt a-t- *11=11*1 *i*r i* *$evm $ftE$ *rt«al at* i 

4^n s - «nrw 4a*fe catstE* ’rratar afwN wfafl ^tfeaFhr 4* m q^faEWFHft 

5 f<faa falW Ctm ^ atE* I $$tE^s C*ftaai (Spitting Cobra) 'SffES, $*tf**TE* 

^ej* ^1 cTO faEaa atal am: fa^a c*tai ^ I Ntai «rta ^ 0 

a*ai *a i ^ «rfaRta ^e^ c’rhpta i* ?;Ie« *i^ csW w ^faai f*( 5 ^t* l i* 
ai'S* ^ ^ r^E^wi ^t* to 

^«nr «rta *itwa ^t^ra c^t^r «pf^ >rraf* i P«tE^ i w ^ 

nk* *i i ^N5*.*ra ^ cafpt* *i^ai w ^e^* «r^tE^ 

a=T»W (Serum) ^ =pfa*1 ^tE5* ^tatE* jt^^Ttfl 3* I J 13JW* ^E^l E^ =W«I *rt*f 

*t«TI 1$ I “t?fE* «rjtf^E^f=?=? *t=f TO vatStEW* ?(E®* =i^ Wt^l W I 

«rwt»r f^f^i 4 ftora c*fovm fe*tai •pmitE’r to 

?PE* I 5ptfSE^ *itE* I t^tai ^E% « ^^E'® ^ 0> 

Eft^ caftffl ’Ttn *itar *Ki **ftE^ i >rt^^ ftw i 

m w i <Bi*r* fvfE*f Tftra «rtE*fil*i* ^tE?* =fW*E$ stwra ut^=n w 

>rt*r *rat* ^^tE^ w *rtca i 

«<> ^ ^ 'sto fiw-Ff* 4*1 ^E'® ^rtatvi atw 4ff% sjtE’T f=tcw* "fatara 

*ttta i at^E’tt'tai 4E«a «rta *T=it=f w w *(t=r «ltE^ i wfa 

^ i ^twi ^ ^ *ra^ »m *rt*r m a«ro ctea 'sto* 3 i**rfa=ft e i 

^*i sitE*f i ^ftrt ^N, ftat»n[ ^<w, m «r^i ?e* i 

OTra^. ^W4, <4*^ *tfi, f^ftfa’T « *rfE*m «raN i^F ^tw i ^ ff^i c’wt. 

at^Ent^ai at 3 ! TOl ^a, ^«t»i *rt 4 t, atw, *fit& 1 , «=rt *ft^ 




arctm, >»«»« ] . «!r1 


aq< ^jtfasta csat^t *rt^t q*i fastca 
ftwi w i ^a, csfatn, as as afa s 
ajfts »pf wi *fats fatna n| i 

TRt afa «rrfa*ta ca*fa c?fa atffaq 
s?tfa sstcaa a^ta stc*ta faa qtnfaai 
far^ta aFta i ws Fq=r« «ifa- 
fasfafa sftsftf ^ftata m ^ttapjrfq 
'Stfaaftftai *wasqq*rcq faaaa wfai sftr 
tfftai attq i qaa qaa q*t®f q^afcqa 
fcf'ar# affaspsa qfafatsa a fata $ fatal 
fiats' catsi qtn qtftai aica i 4^®fta csta 
c*ra faa *nlS n<r« afta qfai *tcs i 
fa«fa wffaaq l^»(W 3?fatt®p 

frfasfaftaaa qt*r faraqa ara^i <pfaai 

ftaffl ^itfeqsT I 

qfatai cstaai «*r *f«q srta *•• 
fafosift qfaati ft 5 ? safta «rft^ in, fas 
fc*t* 4*-qiqtVr afafafal^ ’‘fisc 5 ?*? W 
NtatW I Bajcafal 4*ata a'fasfaal >•• 
ftftirtq fta 5tftic« ntta, fas 8* ftfostjtq 
nfiati fata^ qfscw qci>i qtatai 
?afarea faa cSfaata faa «jtwi <£fta fas? 
si sifts ; fas safacsa 

(Banded Krait) fta ^1 catq 'Si 

®ifas “rftprhft 

qtatara fisiq qfatc^i 4ft st«rffsi 
ftaaa qtn a^s sw i fas fatnasitaa 
*ifaas 4$ cq, qtncsa a*%iafta nfaar$ 
sfata qts qi *t$a aqtwqal ca*aq 
cntnai qtcna ^ «rMi qta 4a% cql 
^twtspra qfas 3>tn atfirai fcstai ^sqrs: 
sni qa»tqq sn i qnartfaa sfspfa 8 ^ifaftft 
frsasfn Brfai ntfaata wiqfatp?ai ^isWw 
ftaaa qtn afiai wsta qfts cam c^afare 
ntta I siftsasi, 'ssjts w aratss: 


fansta m stn st^tftncs sftrs 
*rtcs si i 

^ltnT*ffa^r SljtBft q^tsq fas sfaasi 
fafasu*si—stn qqs s*n fasfq sfirai 
cstsi qlsi 'Qii cq'Vwtq qtqfa 
ftiss fas «W sftqi qftqi ssfel ^fafa 
fatq^ <HWfC3 'SStS q^1 *fts i q^falfa 
^tsq 5 ! s <n^5. fa. 8cqq^ ^Stqtwq Fft^rfs 
dff ‘Science of Life-4 fafaqtCSS—The 
Indian snake charmer knows that if 
a cobra is suddenly grasped behind 
the head and pressed on the back of 
the head, when it is in the threatening 
attitude, it becomes cataleptic and 
wax-like. 

«%si «fc?n 4s st^fa «s ^faits 
qf^cs fazsws silcq ^ tC9fiJ 

sHBqi «»wi sw q’fftCTa 
f&si q^ai *itrs, tqta scq vstffai ftq 
sffawtq sftqfa mqq sea cq, 

«qq sta ftqqa aifc^«r ^f^tewa cst^ q*fa 
sftc« qtia ai i 

<9 ft aft stai ewi - !^ q^l, s«.q?fa ftw- 

s^ta ’T'tftwa srfatF a^qfa i 

ftfag ’ifasspt, «!tsta, w ^ Q 
jjt^ffas fac^a sf qfa firfffasts 
s’tt'sa qsq cn*w s^sfaft^ia m? ^ 8 
ft^ia sfaftai ft^q ftsta sfaal« i 
^ftaft ftfaa ewen 4t?faFtw ^ 
wwfavB 'Stefas q^si ajtnsstca 
csr&fai^® ^tfaq i -j^s, ftna, sfa^aa 
«ftwftsta 'stftq 'sftsfqt^a ataj q<- 
^qtqsita acife nftsa *rfaai qta i ftqqa 
'st^qi asi 'ifaqft mi cat* 
in 4 ^ «rata : ^«s*ifa q^tfaq i 4^ esc-r 



«Mr tot* $ W WlH t i*» wi 


«HW, ifilta « itfaltrsi 4*tfa* 
5f«fc?i®ti ifari «it^ i itwi m 411 * 
-sf® ma ifci *finii mi cnti *3^1 *ai 
M i i3t®tac® nftfac®* *t® toito* 


l*ffiii ic®i *11 *ttoY nfaitw* i to 
"tfec* apffata ifan wi **i 
*fat« i «w 'Q caw faatTOi 
opr« *Kfa* ui^® 31 i 


OFtETWll 

**tfil*lW Wt* 


•rftwtafa to citli ®r8^% *twtc*i 
<jpfti®t c*iY*i c3Fff%^ ®ti fe>*f wif-i&r 
fro ’Tt’ttafa 'oisr fails cifa cic* (csFtfaa, 
cartfai « arttatfa*) fe» ««t>T=r *it® toc* 
i^tnfacia ft*i-a?5tt® i 41 fifait*N®l 
^ta fitirta*K*®i orci 4*f3 to 4 *n 

l®lf 1*1J TOfa»l—"Fluorine is the 
wildest member of the group of hooli¬ 
gans” i awt? *t*tWa icw csrfnic^^ wti- 

*tw ci fe®TOta *ifasTit3 fetifa® to 
, ed, ®tlf TO *fwiB® 31 uq* 131 <s[tl 
fiHFtai I fa* ftarfato fro** TO*it 

4*fat* cm feirti aateatTO faaft® 

to:*, ^fafai 4f c^rtt*Tt citafei fesftic*^ 
c®ifa ^ 3 ® toc*—® tc* tow toi* 
TOwr®ta fei®®a awtiw i *fai n 
«r*tm fafa* swr to fifan *fro 
csifai cit* tefa toc* cjctcifatli cnttti 
wjffc i* ci^fr* *rrhf, ita "wtfai 
toji ferofaa ifa « >nfa* *rci4ftci 
9ii ict aitwfim TOwwtw i aria t ?rl 

*w tow-c** *i*wtfa® 3ca fed 4i 
fe^ntn c*ro fasatifa *fitoi-sw cic* ^ 
to TO froc* aitn-fataa fevtwi- 
«rwtw i 


*tai « 3tfc§ttTOi ^catcn tefa 
3tfc5fafat i ra to CJFtfltll fafaata 

3tYci5fa'Nl ClC* *falTOl 4* 11 4*tfa* 
3tfc§tc«r ; r wtt^tfa’stfa® 3i «i«rfa3®- 
£T®fl CSPlfkn mt=T I 41? 

ftfnl wtl? 

CJPtftsr TO Cll ®tl ®tl»n I fa* 

csptficii ^nI® fe^ftcn ci nfiit*i 
fef® 31 (CH + F 3 -CF + HF + 
103 KCal) ®tl ®tg®tc^ ** *1^5 nttl 
11 ll®rt® Cllfa? *f*fKf5 ; ®tl Cl fanitl 
3C1 flf®5 3C1 ltl» flC®?i 'sifa'lCl 5 7 \’ 9 i^ 
fl^ TO fro I fa^ C3PtflCll 4^ ^ 

111 l 5 !! ®tc* ^1^1 *tw TOW 
^IC® 3 T , S| ! 1 3C1C^1 4^ ICll fl'Rtllll I 4f 
utntci #tai Cl 11 ifai *1*1 faWi 
®i 3Cil 4^— 

f^») Il^dtc^cn l® 4*is atci^tf® 
fifai ci\i5ii iT 3 &c<r csptfii fiwfl ®1i®tci 

l^lt^Cl 1 n 1® *W Cll I Itflltfac*! 

flfai®| if UtltCl aftl* ffl*1 

ar 3 l TO I ®tf *Wl cfeft^Ftltf® 
fafiw ®tic*i ituci cjptfaic* i^i® m 
13*®1 TO *d I 

(%) fa* artic** itucif ii. 
iWltl'tCl'S ifadtt®R-cs i tfii c*tdi nc* 





tea catofa fafapai fc^iwsti *rtaf*i® *r® 
•rtca 5*11 «uc^b' &b« (>•••-%••• c^^fec'sr®) 
w c’Ttsn <1 arnta Rtwi »rWcai ®tata 
<4*15 faaafa* «r®ta ataci i <*wct ®ti- 
a’PtlCaa w at* ®t*l1 AuF ;[ 'Q AgF, 
«lfaa (c»ft«® OFtatl® ® fa*i®ta c^tatl®) 
<4*|B *frteta flatca farec* *ca caa 
aw fatfa a»aafa acafc *tai acac? i «j$ata 
*ai *a ca, AuF, ai AgF, fafak *ta atata 
*ci cspffaa ca aaapir W a*ca, ®tal icate 
a s q flafta ®ta fafeai-ca^r acafc its nf®c® 
a**!* *ca ate* i 

(*) ®tl aci ^ ®tatc*l we® 
wl* flatca <4*ata*a Batata wifa*ta 
c»«ai ^a fa i ^•■» 3 -vs*»° ca ®tiat®fa 
c*tatffc* C5*tatle®a (CoF„) fena flea 
tea cahfBc* afWea a$tfa® a^ca^ 
ac^sta^a* *1 •rheai cats $fi fafspatfB 
<*i| aacaa: 

R—H + CoFj-R—F+ CoF 9 

tea-cak c*fatfi>* ©tlcjpfatl® 

c*tatfi>* ©tlc^tatlsc* »*•“ ca. 
®t*rat®ta cjpffacaa w fafapai *faca 
c*tatfa>* ItlciFtatl® ^jaa^itacaa ^eatn 
<4| iaif®c® acac* i 

(s) a^ata ftaa '■infant* $n*ai 
®f^-ife 5 ® c^tfacaa fcia facara aaaataf 
*ac® itc? fa i *rlc§tc«ra cs 5 fallc®a atajea 
®f^-fac*a < i *ca tea wrfa®, awtfaa, 
lata l®Jtfaa 3ll£5tcs?ac* a^^tca *af®- 
■stfi® *ai asa seacs i <4c® |~ite®a 
faesai-it® ® fac*c*ia ®f$«ata aja^ta 
*ca «» cwre'Ba caca faa atcaa ®f?v 
■rf®* fifeatn *ai *ca ate* I we® c*t^ 


c*Wci cyffacaa wtil *w® **i *w, ®i 
aft*®tca sFtai call ®ca aca ta«ai 
*a ca, titrate® fac*cia fcs&®a 
csrfatl® tefa $ca «itata c®c? ata aaatft 
cs*tfaac* m caata aaa i 

c?rtfaac* a^aaa ?aata Sati caa 
area's fa®tafai fa*^s faf 5 ^ *a fa i ®tl 
cspf^caa atstcaj «it^as®tca ^f®itf*f® 
^tlcgpt^t^a tefa a*aata «ita« ^caf §*lta 
®fai fear caa ?tac^a i 4t?a awi fana 
^csiacatm sw Swart-ma fafaai I ^c® 
^tlc^taft^afBa ftwtc«ra-feaa?t®t^ efta 
awt«ft «iTtf^afa ^t^tlc®a 
fafoai ^atcai w ^itl^afa Sflcjptatlcsa 
5fc*i carfa' c*Fta cto ^tata ^xtf»6afa 
Itlcjpfatl® « ^tlc^tc^a c?Ftatlc®a caSf 
a^caifn®ta« c-spifaa^f^a aftefB fa*aa ^ai 
^ca atc^i $$ fafeata <4*15 ^Wana 
<a| ca, <aa at^tcaj *t^a 
cah^a cjpffaa ^art® teft *ai cat® 
ntcai SiClF a ® POClF a <n| aacna 
^♦f'Wt® cahnat ^at^aa i 

*Hcaa >rc«r cjptfea wa macaa <n| 
«ic^t aj«f ^a ft i fa®ta1* 
naf^tntca ^sffa® *ca a*fta eyfeat^a 
fts-af’tr® <4c»r <a* a$a ^cna ^aai *eaef i 
<4|a$a aacaa cah^c® c^ffacaa 
5*f9|®i c*tata ^cac^, c^fawrc* 

facatte® *cae^ atacaa **umtawi 
mtea ®ta §c®«fai cal, fe»fta®i cal, 
cal ntfantftc*a ac* afaif^i® ^ata 
«ra»i ®f®ai i atvfa*I <4a faataf® 5 aafaa- 
af’lc® <4* ftecaa ajeai *cac*g I 

tec®jt^ntacaa c*c<a <4| cyfcat^caa 
®a«a ^nfaffai facia *ca cjtfta?®' 



wta $ fort* 


[ a*, >rwi 


4»* 

cfrtntot^r, aftaa a«ii w cs'ftaftjfftat^tf* 
—4$ arttfta c*i ffol ftrcn, ©1 a©^ 

*f©aarataf*TJ I fo-W’ft© Freon afta 

•ffafB© ■ ca\fo *laft<a WU 

ftfo©i« *at*©ta at* mi mi* *ta« 
'®c e fa i <«ni font's* 33, 
Tt» « *ff fo§$ 4tvf* C3^ 43<, <431 Wtfll - 
n i ca$ at* <nai an& ff5t <aa< *na 
■^ST|f« t5 ** * *Ta* W** TO 
a^atta ^©t© 9 ! faas*i « £i©j fcvftaa— 

^ *ftafl Freon «(3 ca^ nfiafta W 
at*i a^atta ’jfaa’tt© 3f©aaa >,«•,••• 
ten* TO* ta^ Freon sMtfa© *t* I 

ortnt*tftaa aa^ TOta-c^ai ®t*n- 
ffe^S *1*1* Stt®t*S CTO I TO3 3taj *<Jfft 
Polytetra-fluoroethylene (PTFE)-.sa 
ataj aafaa f5r*t€t^5 wra 4* *t*rt aattan 
mi* i rtalB stotnrat* 

cjptfaa fata srfo’rtfa© *ca «fftj <flt cafaa 
, si?r'cac*ta wfe*i cafroa csta c«i& i §s& 
at fan ca c*ta ©tnat©i, f%f«w arta*, *s, 
*ta, *ta* aaN «r*f©a «rfs ^43 'sjfasfa© 
faataf© 5 *ta w% at* 43 ^ at© a^a- 
^a©i to a^afta «trt «tf©fB atfe* *tnr 
•wrtfaaffa fat*1 w aaat* cw 
*©i* **—«rtr aata, 4a ©fo-afa 

c©afa batata 6 ! I 4|3$ 4*at© St®?, at* 
•tfiatfofajS ©f^-a***! apa* (Dielectric 
Constant) ©taatai *1 a^att** at* 
nf**f©© f9 511 I aftfa *rtaf 3$f©t© 
*t©*i ar«fi cw g* *ta a© a© afosja* 
*tt* 4 * «mt* 4© cat© $tifo ca, 

«lttafa*1 « ^tfaa 41 Will* C3-T f*Sjfaa 

tin *nmft fsi^^rn^ *fta *tai *cafo i 

OFtntfWI «9| PTFE-I Sfl®^r- 


mw «fl*w*tfi$hw w i csptflr^fl *\z* 
%-4*$ csptfiR *nwtl fror «i?t? 
^tcut^R?! fent^il' i* sftl’f'e fofa mi* i 
StlaFtntOFtntlP(f»R 4$ wwwfci** 
sft®«p i cwtiJFtntc^rtf^^ 'Q 

R*^Pif®sr ca«t<it^® Viton-A ^tn 

4* «f?C^ mu farfr* ^11 w 
to n«f»i «••“ ?tn=nt^ t8t*rtintf8 
fii^m *4wi it>r i inftwr 

?rf«5f^5 f^sit^i, aw^ aana 

fafwi 4 ® ^ ^5 
*m I Silastic L 5153 srtn Wla 

at^ta'6 C3j^ 41\ ^i?t? 

c 5 ^ *l*% i 

*m «ita c®*\ «r^iatc«fa wm 

*«rt«ptw cjpttat^t^na arnff-c^^ 

?catn cnac? i aftf® 
^©far© catfnt^rta c^n f^csfa 
*ii fac^ imi* i <4at?t« 

ntfK ffrtn c3PtcaH®tna ir<*U *z* 

ca^l i «t5t ®fa^ ^atft^-4 8««°—4»»° 

tfi: tstnatarta 4>ra cjefni-^ta 
cii^ *Ui 5tfqn aft* i csrftafattoa 
*ta ^*f3 a© wta mi* sqffejaia 
c*i$ i ^©fa fw a^atcaa ca c^ta 

f^fstcaa C5ta >rafa? ftoft car^©ta atat 
as:© atca i 

fsfaF^ai-fawfta'e aptnt*rta ©ta 
*t**tfa©ta nfasa fiftacf i ?'e:aa 
afta 4*$ i$i C5©atat-f? nat< a^afta 

sftftif© mi* i ^18 *t 5 sp© aFt«f *n «qa 

c^ta Utfmi i mmfi cB©atat-f^ 
*raK® f^i’a'taa 1 n i cjftfaa-^^F *ta« 
?Fnaf6 cB©atati? *wt«f W ^itfaf© 
ac© snw—narfSf a^afta *i©r CB©aftrf«rf 





esc? *ftra ^*fcat% ^ca i 
fiffecatca'Q a*ra*{3 csrlcat^tfcaa 
vf«*tfih5i «ratfto *cac$ i 

jtCTtapf-W'ffa %vt*\ CJFlfaa 

f=rc^ fawtalit nafai-fafN «rt«re cn w 
ft | dftro baa'll 5«Kf —'*I5aaita 5?1C^, 
ca^aa ^ca «n| catafiJca* ataraa ^a a^Jtc*! 
ftcatfa’s ’pai c^c^$ *rtca i 55ft?fts >.q*- 
catof* Wf?! (Aromatic) *fvftc«fa 

artfisr-fewf* $sfaa aa afteta 

>rt^*c»!jait <4*13 ft* ^ft-® *acs i caftat* 
opfftcaa acar fafapn *aafa ^cafa ftn 
fafawtfSc* 4f»rn casai sre afca *tcn— 
'Sfrej* *fttca «rft*3? a^xta ^ftcsrcara 
•faatl aftca ftca ^sta m *ac$ 

csptfta w i a*a aasrte ^ car* 
^fiw afttcar f*§ * cat ar«F 

fag csrtftac* «m« *ca faTia*a mta^l- 
a'aa atata « at®* ^faa 4* a^a ft* 
femtf&a *cacg i <4t a*a cs'tnHfw caVcaa 

(Fluoro-Aromatics) 'Sfta'6 aja^ta acacg 
«rf*itm frtaftra *ftaca i <ajtfafaa-af3<® 
*a, attctl-facarft*, attaa, cfcftfaa, *rf»i- 
Iftfta, wtafafta, gftgtftra «r?fa -area* 
faga csptfaaalS^ fa*s *f?K tfaacajt 
«ns^ *cacg i 


aa *i?t^a fcvrftwi aw ftfcs 
^fta ft*f3<s fassfa'fa *ttg araaata a$ 
?ca atftcar* i tca*jft- , «rt*^‘f*ta1' csrtfta 
aaft® aa ca\ca* atatafta? faftFst%i«ta 
’■iWfa *ca fawtafal a* a$a asw* 
aast* cacacga i «tt aa, aasfa '•laa 
5<*faf»® (Heterocyclic) ^a-caW^faC'SS 
cs'lfaa ^totcsRc* erfaTtfa^ wi— 
«a«n ^are nt'wn car* i <$t aiaita 
a^ta afaa a$a sra ata*i 

5 tcna tjpffaa-alS^ fa*«? •<$*« sra 
cyfcafaftcaa '«fa¥tacaf ait*t^ ?ca 

^Jica i 

c^rfacaa 4$ ^aafsii fatacart? 4a?l5 
<gsg*i ^fairsa ^sai ^ac? i f^da ^ftarrrt 
ca faifi nfaatl cspffaa ?®tcaj aww,-«ta 
aja^ttaa «r-r« *w ^at^ ^aa ciFfcat- 
asf^caa ^ffa^tcaa atajcai cs’tEata't^caa 
mfaz® f^'sta ^caf^a a^t^caa, ai '^taai 
«rp nfiatwl afcai ^ m\ carari 
$ij ^ aa, faf^a aaraa -i#atr’F« csFtrai- 
asj^a fe^at^ra a?«i«tra «rrafa ^ai w i 

aa ^faara afar^r^c^ cjptfaa ca af*& 
a^gfaata ^fsr« a?a ?parf, sn cara ^¥®ra 
atfVa fa^fat aat«f^ ac^ir^a—'“Fluorine 
is a halogen on the move.” 



'Wlftd? TOR? 

aw<*if ifi 

nw? *d Pfw ?ftti ^i c?ft 


«itft<fer *t?®ti »?▼ aPV^BTt*r 
^1 ’T®^: *w»8 $few 
$ftt? fU fVI ftsfofal ft 9 ! 

c?twr •rft$ W? 

Itfm cffl cnftm jvatil* 
spftft defer irfti-nfw &trt ®fw 
cart® nfa*ntw? fwft % <& Will 
ft®? ??*r to TOtw®. to $ftt* 
ftntw m i sfeitft 9 ! i 
w «rtoift*ts ■« rrfti dfe®ft? 
?wi iff^i sftcscii we?? 

<?jpft fti ^ft i ®tw« «aI 
^cin Wetft ^ *111 c? TO 

«TtC?ftTO ftC^rC?? ‘TO ?tfa*T— 

flftw wff ?ft?i «r?t? *ft®, We** 

w4fTOWrt? ?tc?*fl sfffer wtc? 
<rt*rt« «rtaMi ^f%m ?tnew ^ft? TO? 
vffo «w sfa ft?f? =rtc^ sttfftnw 
fferftil *fc« i 

OTfWtW fcltft® 4* ?tC3l 

tft* wi W?t? *f?®te?? W? 
TOpii ffin ®e?®?R aPtTOne* TO 
*ftsi i *4 gUst?? wj ft®! ft® ?re*? 
?t®1-c*tc«i? ft®? ??n to *? TO TO i 
TOit*i» n't **TO-TO?tfa 
wrjsfii! c*i? ?fft? f?tnt? TOtTOc*? 
jjft'S 4 ^ tfftrten? w jpftf? c& 
ufan *f??i TOTOTO wi c«ftft«i i 


ft®l3 TOMc?? ftfa ?t®? cnt^ri 4?l 
nftn i 

cTO®r *t?«tc?? sftftft TOtTOer? 
*npr?i ffihn ft*efe *tft?i 

c*ftft?te*i ft®fe ^tftc 5 ® 'TOt® 

^feitft 9 !, TOfc?t? *re[J 4c? ft"5?®1 ft" 
sni ^Ftwtew tfftftfa 4 *ra *«it? 
?c«iw 4ff6 c4e®? c?t?t? ftfw? ft®cf 
ft?t4l 5tftn i <?ftt? *tPra 
5reft*n ft?i sn, w ft®? ttftsi TOt« 
^ftfa^i <w wt? TOt?te??i ftft?e? 
?t*t 4?tft*i i ft®c* ¥t?®te?? TOtc? 
ft?tfen ®t*n «i i 

(>b<tob-«»<t> cn^ 

ftc«sn ?tcn^ ^ entft® ; fti "w- 
w* nfttwr ^tftf JTt^^l 9[«l® 

ft? c^wrt? j r?Nfl5f 

?rftf fti« ntffa =n i 
ft:? nffats c?ft Pr^lBif »it«R- 
nt«!f5!? «t? n^tft 9 ! w c? *i<« 
ft® ®tat? nft^itn fen?* jfi w, 

cn ?f5i ftutft 9 ! i 

^ c?ft ft®*f«t^?c®ft «ft®tw 
®ft®i 4$ *<ftii « 

^ ft®IB M 

'QJtft^ 5?ti|j5 

nfeitftn i 



'■rcttaa, 3 fattn fqwfa-*rt«r* 


w0 «rt<5j*ttq ataa *t$ «ita$ *faata 
*}ri^ atata * ataa atai caa fatqa 
qartca qjfaai ca^ptfa! fas *Katq*ta ¥t*f 
?* *lata o f fafaai ^tPns i 

«rWi £a*tcqa faw ata-wq at^s i c*% 
qfaf^ ai—ata-®F«TCq 4$ atq¥ fa <*qi 
cafqre ata! 

qaa^- a*rcq *tasta afqatt^a—'“aaa 
*tfa cwtfrfe faqta, srtata sitafaNi ftq 
^a* i aaatata 'srtata <st»i qtfrs i 
«f^il«f'Q, qt**ttql *T9, 

cafai-ata?w ma<, «rt% qatai artPrc^s 
^ | ^rfatS <a*l5 cqfaa Stata 
faq, cqatta «itfa aw atcsa fsfa«,qi 
afavsta <w qts'sfqt* a$a ^ata fcwftfa 3 ® 
afa^ta i” 

^ataa «r«n w*f a^qa (*it faajt^ 
^f&tr-fastata afa aqttfta Webster’s 
Spelling Book faq <aa*atar faa'ta qjy? I 
w«rcq 4^5 irtt* or faa anfBai §?ta ««u 
qaw alatfa atai i «W? ataa ^q f 
q^ttR, «faqi «f^fa <4^ 
sitattaa faaqJ '■itfSp® faqq wtitc* 
a^taa *rtota aw ^st^ta q<*rCN ®aj$fqa 
a«fata «Ff "fa? ^faai ca^fa® i c*ta $cq 
«rcan 5*faata qsta?a £fc^i^f5 

qa? artsta q»q< c*tai *$ai faatfaq i 
faarcfc^ arca* afaq £ca, qcq^fa 
wqfc facatcqi q*ca anth 3? *taat* 
3^ qtfatqi faq i faqa-^at^a ^ cq$ 
Ttta Ptai qfaata m afaiaa fa*fc «rWai 
arfat^qi *f*^aia c*rca ca-fr^q *ta«tcaa 
waafl «pfc crtsato *hl nfaatfaq i 
«a»n wa^ta tfcaa qata* an a^qa aa* 
<sfe atqarc* itfaai or*ai wttfa *nw faq 


%a$ cqt^qtcaa aitnia i f*% 'o\ afqr^a 
^af%a nta c=ata atata -vfaq ail 
c^aq afai afqq—a^ ^ttaa.faaa <qtfa 
c^statcaf c^ta ^tfa^ at^tai ^far® *ftfaa 
ai i •$$ atq^ qt^rqa afqq—•qtfa 

^tar ntfa, «itft cat^nta a^taai 

nf^a i 

^faflc^ atq^ atfta ftai *ff^q I 
cit& a?a facflttqttas aaa ^ atq* 
^f{3ai «fcan asfaq—Spelling 
Book ^ta ^af atc^ axaia ^ftS fs 
^qt—w ^ta aca ^a f^q I ^ 
caf^i, <3^ atfl, <m at^a ^ ^ta! 
at^ta qtcqa atfl ca”faai atfq qtca cq 
qa qtfnq I «facHca 3* 

artaja c«fWcaa §qa 3? ac^a 'oatca 
qat^ata c^tat® ^faq i aaa o\ aaa 
ac®a ^aca ^ai qf^q, ^saa ast^ta aca 
5^q, ^*laca ^ ^aa« ca ^qasi ^«a 
a?ca at^i a$a ^tcaa ^mta aitfti 
^ata i3t3ra> aai ?^ai f^raiftq i qafaa 
q^tcq aaa it^fa acai «faata 

Bftfaai ^q, ^aa ^t?ta caatq ?|q - 4^*1 
cq afa ar^ 3^ atata c*fet* 

ai:a att i 

^tq q^i ftq ^^^i a^ta fafaa i 
qt^. nw^N-csta, qai-^t^aa 3$ farcin 
atq^ cftfe astrea cat^nta 
cat^a «ia 3Vs atcaa acara q^la ^fa^s I 
atatta atf^ata qaa caaa t5 §1^ai 

a^a-^w^q ^^qatca at^, *aatta^ cqaia 
astrc«r « *CT at^ata *^a ^5tfl ®fqc« 
qtfqq i ^cqa a^ta a^t^ caa ^faal 

qtatl®. crWa m **$ ^ 

atfqa a^ i q^aa cqtwi 
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Cf *far fa t W I 

** avrera wj *$& *ttfa to* 
*wi ft&R c*i f-w fare nfre, <®W «t*tf 
*ntf «rt*re ^rtPrei, fa ^sttfa ssfrea 
fafifa 3l—«t*tf ^Iffl'8 «t^ 5f$ I 

c*r ^C*lfn 4*faif ^f5q l ^ <u^{5 
^ssr fMI* tefta *fasrfa*i i c^^rt^r 
^re w* fafhi stets nts&tfa *faret*>, 
w TO 4 *sr apifafa® ^jfar ^ m- 
m §Ni *ft#tre 3 >fafre fag^a »fon 
a faft ^ 1 c?it*{3 fa ^t^*rt»f &fea mfo 
reti> A ^t*i^ ^tre* That 1 *>« afar 1 

aRr ^fata *\fa cviS «i? atere sffaT, 
Ttaf ca^tre 4*15 1 $ *pi IVl I ahftfB 
^fatCT TOF fare afaft ^ ^fa^ire 
^tft« iftflre sfaal afa«l, Tta*l 
farea afare fain fagt fa ai, 
afata wv ca 'sicw a*fata 1 «hM ala* 
Bfasi ^Siaa afitre faiatiata fare, *ita 
f? fi?t« stfaa ^11 

retl> ?cfca ^ nfaatre atm, ataa 
at*1 4a\ aa NS?t^m $t$at *l$f1 
®rtf §65 favtaif <ofa ! ‘fag al Az*> 
f*Fg fofta Tfaafa’ faffa «TC5&1 <w 
at«Ri ^ A aaa ^ ?ia 1 ^®fata 
tfftzw 'btN® atarea toj 1 atca atfeai 
ssfatre farea «nana a^fa— >w fa, 
farea ata a*fare ^attg 1 ^aa 
faUR C6$ta astif «RN 'Sfla® ?$e\ 1 

al® a^aa are ^ -A iscaa era naWtf 

A*i 1 fa^ta w« maa? afat 1 

Webster’s Spelling Book-m sstfla f*W 
*fa«i q\zfo >JWJ 

f"W> ^t 1 !^ Pf^i c*r «ryf^a 


[ >^*r >•* ^ui 

sftef ■—srtci « iz* 1 »wr «tfti wr «rti 

^s 1 

*191 c“fjf ^fiprhi >rw A 
^?c*r? c»it^lBfl i«\w 5 cw 

1 4**twa cut*n f *19 A 

WI If ^ »lfl ^ 

I 

*r^i c"ff ^ 

^tatef fvfini f’lftft 5 ! 1 ^tfl fl»i 
sst^fa 'srh'iitsi 1 
C?f\fCff 3 Tf^^s 5 Tff 

*ft^it*itf ‘Ftc^ *zA 

f^6 »r®f I w 

<rt*itcf ^t«r fif«'® l ^ ^t^tf 

>lt®tf 4^Ff5 ^t^ir Bf^fl Cf'Qfl 

^ftft*i i A nfiar c*r «if« tor 
jff^xs fttf«1 *rtn 

^tfta aftfttiEa cf, cw 

^of%5 "^4 ^lf, cmA 

awta Ufa sifsta 5 f<n *^4 ^fire 1 

«rf^ffif 3 tt <3 *f 5 CiTf A Wl^rK^ 

ftftf ^reta*! arNt^fi -fa ji <*w 1 

^ »i*it^f c^t^ a^rtfir, ^ 

f^fta frotprta *rti"it«n 'Q c^tS %zfa 

§65 «tfta ®tcirf ^ftftf 

ipwtf ^ftfl «ftftft«l 1 "’TOfa w 
csjtcfet tip! =n 1 f%f c’T wtzA 
firwt? flata ^cf 1 ^tfta ^s ^Niaa 
< 8 ff§®^i 4^ Pwi ffftfi»i c^r. Tfg iii 
fa§ f tf’ 1 

vtf^ftaa <rtftiaf fftwa totoi 
^ tan »i>if w' «rfNfi ww «f«a «w 
^tcf*rir *rtit§»i 1 «t^ta ^tcatfir sfCte 
<ii^* ftw •fllwtf 

1 *\ ;*i?w ^ 



«rcfcm, »«>< ] fawn > «*« 


s^ata aaa «rt* c*ta aaa ai aftai 
w'feft* fcfta i M «itfta, 

$ftta 'sfaa fttcaira a$a i 

«rft*ii a*ta cfiittoi caa fefafc 
c*ata ^ftta ?ft«a «mr c*ia waft 
aft *$al C’fffT I ft «Tft*«f, «lt®F ca ft» 
PuFta m 4? ^ a*ta ^tftfttc* t 
aca *rca a*ai afta, 4a^i cafttfa catata 
afaal ca nftata aae staftta i 

$aa *fta fitrw afa^sl acacia 
wif (^t=r) ?y $f*rai <5ft[a ftta etftcaa i 
sift <4aft faada stfaai $ftta ^ ^ftai 
ftfta, afttaa*—“ti ^''safftK&a ata^sfcaa 
aaftta frsa *far *rhs*i ftatca, ca ft«H 
sfcrfti, ftf $:taa faaa <s| acac«F ftc^l 
<sft aai ^a ai l ?tcaa ftna, ^ 
ftftafci atfttcaa fassftcs nftata aftai 
aai ?a aft I* 

an*' ^atfafta ata®ta $:caa *tftr 
^tftr»r—ftiWra fts catft^ fta 
ai i afaa—“tl, ^>ftta ftrea^ ^a slattf, 
«rftta srtfta ftcaa aai ftft® fta i” ^aata^ 
afaa ai ca, ca ft:*, fat^s i 

as^stca <aftataa wt^t^wi ca acaa atftca 
arrfta i ^ftta ^s lajtfta csft grf»il5 p t 
atftca atftai ftatfta, sftl *tc® a^al 
*ta ^Jtn afaa i ^ftta aitH *jf ai 
^sata ca ftnaft wt* sftatfta, ft* 
nafta atfta ai—ca at»tear fawn <»fa 
ata, ca ca* atare nftca i 

<aa avra afaai atai at«r—?Tt»pft aft, 
ati^* afaatcaa aft «ftft afaata aa ca 
ftftsai cfefta ^ftatcat*ii ataa* ^traa 
fjj^jr as^c^ aet«aaic*f «tm asfa^i i 
^ wear a afcafn^i ft >w 4^15 cat*itl aa 


ai *ifta Jftaraa^ta apcaa aia fstftt^a 
aa «t?ta aRa atsj ca^ i 

4ta ^at^tca a>t<5ata aa 

<»t^ta caf^tca ^tap 'ertftc 5 ® atfaa I 
faistat p!C<3Jta a^ ^5c^® atfta I 
a^rafl ^t^tcas afts? ^tfaai ft« i <i)^ta 
fa^aa^ wear «r^ta r^ai5 ^ajata a«,aa 
’Btfeitfta i ^^sio ^tcaf ftft ’sit^'sal 
ca*5 a wm ^Icaa i ^lataa 

l^^a ^t^fa ajfea a^fts a*ca 

all i fsfa ftcaa afafta—cafaa aaa’NSl 
^ asaa a^cra m ac?, ^t^ta atai faata 
wftMi « catai^ta w« a^ i ftfa 
«ta ata ^a^ faafcai at^t^c® 

aftoa i <ifc ^wwa ^aj«ta- 

atfentata 'sWa ^taa fta %a$i «rtata 
ftig was fta ^t^ta ^a atfi ^ I *fa 
^tftata caafa ^ f?ta ^acaa caa a<« fta I 
aaa^la^fca ^ ^^jfa ^t?ta ^a^ttaa? 
acaaita a^ a^laa^ i 

®it^eai c&fe aca^ iws ^Itcaf 
ft ft fa. ^^-ft fs^f at® a*caa <ija^ ^t?ta 
aptr«p *^ai aataa ftotca 

$Wc* fta'ta'a ^tw ft^ acaa i Zifa's 
^ a^aa n:a ^aia ftft 4H. ^a-fa. 

fentfa at'® a^iraa i yqatca afaata 

aaa ^ ftt^i atafsft* ^ 

'St^ta a?aa*f ^ ftta 5 ca s a ^tas^n 
atlatftcaa, ftft aaa'4atca atfta 
atc|a ffa fa^tcaa cawfetat 'aaN «ftn 
c«tfat®*i> ^^atftcaa i ^t^ta aft c^aa’t 
'eatcaa i 

tftacaj ^«?tftafea ^ta'sttaa catm- 
«ta =?ata Btfaftca? wfoi aftatftai 
ftc<sn a?tfta aafta aata {8. 'eatft^a 



arts«ftwta (m, >-*i 


$ftt:4 4t®t3t3t3 fctfafa 
?fi-34ta33 C3ft?f4 

4fttf5 4t^t4 «ft4ftc®4 I «a| ftfrStl 
f®4l «ffefcfal5 4tsi C3t® 3«>®3 ^ ®tfa® 
^3tft® i 4ts®t3 43tt4 ?ft-3®t34 

f%^t^f %f®3t3 4® 4ft^5 *$stftt®4 i 43* 

*3(5VT 4t®-*ltf®t43 «!TO 444t<S 

f*!®^ ®^t33tt4 3far 8»f5 ftm 
®§*i >ftf^^f5 «nh 44 $ citfr mzt 
itf*t« w i ftcartcw qwr gift's *fa't3 

*fttl3 3ffe 44 ®t*Tl 5T®ftj3 « w? 

«ro» *tf*«?f»n nf<iw *••• 443 , 
*ft41 3tfl3 >K3J1 >•• 43* $*f3t®3 
nfwM * c^t(5 ml* 43 * it<w3n >«••- 

43 fc®C3 I 

fejifavt "f'St^ cn ?"it4 ^tfl 
'63tf"t*i>H3 *fw 4t3«t3t<f cuftl 5t$afa 
c®t« C3«rft3t3 C4t4 *rt*itfj ft® sti i ft®t® 
9tft3 c®3t4tc<r $fttc4 4ft*t4 4t4tfcii- 
ftt®3 l ^4t3 'fflrtPKfcr ftt^r ftc®3 4tft3 
c®34, 4twft 4$ 4$«, 3*ttf stftt3 

W4tft®l &tft3tftt®4 I 4t3®t3 4$ 

4t^ft3 ®t®i fa3tftt®4 43* ®*l3^-ftft& 

4| w 4tc® fRufaws m faret* 

f3®ft*1 i 

& 3<*®3 43tt4 4t®r *fwni ®3 fwt* 
®fcn 4t3®t3 4ft*3i cfe 4t®t® ®#wfc 
ftflt ®t® 4f33t3 «W C3t®«rt4 4fo®4 I 
ofrnfr ftfo ®tc*53 ns ftftsi 4tfasi 3t4t 
sfta fetftftre 4tfrft9tft:®4 i 

3ft, csfe 4s* stsi ft®?® 

ifpwrwti fonts n®s, frftfts 4$ 

^fttS 4* 4$® f4»H4 I 4®tt4 C4t4 SaMtfti 
ft® 5f| 43* ssftl are tfsstS 4«fa ft® 31 I 
«t* 4ts«tcss ^ fcn^ c®t4 $4 ®tsnts 


4tfcsl qjfcrtfa»R I StftS 44® iftmi 
ft«! ‘f%S ^1 C®t!J fif ®?1’ I 
$tst‘« « itvttw ®t«r ft®, SFft 5 !* 
^5^ 'jt’rtNti *ic5i 

f ftn i <rtft «t®®, 

f3*r ?i cVt^l, cl^l ®ta 45^ c^q 

C?«51 >T¥® fsrfsR^ ft® 

Jfsf^l 4^ >r^® ^ ^5Jtft 
itwrwt* 4r® ; ® w I *K1 *459 

»lCT®TWt®ft 4C<5 ftf^*IC5 ^®4 

5f*K ^|5tft® I ft® Wft 
ftft cfcl 
®t: *t3®t3 cw*f 

41*1^ m*\ C5t* ^5 nft *ift I 

iftwrtfl ^ 9 I^5*1 ®tf® 4t? 41 
^5*5*1 ®*I9N ®4t<rre4 4C*W1 431 

Jf«5 ft® ill I SJMtlSfr *fft*l C^«f®3 
Ct« 'Q 4C^^ ( ftc<®1 ) C®t4C^f3 
44 l «5t44 W C?«TI ft^tft® I ^®t3 

I>t3$ ft® 44*ltai 43®^4 I 44ftt4 

5®t5 ^44 4ftl1 frfTft® ; 4®ftt4 

4)5jf4f^t3 ^®t4l^ (Boll-weevil) 4f4*t 

5®1 *Rn® 4f3I«ft® I 

®tt 4t5®t5 4^ ®">1l4 ®C3511 4t3® 
4f%C814—C44 ’TC33 e rt3 ^{5c^S^ 4^ 

44t6t5 51 ^iSC^C® ! ^-1-13 

^t?t3 4®Jt® ft® C®t3 8l>t5 
43^ ®3 ®t® ® 1JC®3 44^4 3C4 3C4 

®3«! I 434 ftift ^®t3 C4TC® 43*1 413® 
4f^C®3 I $®t®ft 43^ 3t*lfs 3t s lft 4lf5 
3ff«3i 4t4i 4ftt« ft®i4^ 

?t31 Wl® I ®St« §®4ti 443 

B?to $®t3 3«fC® 4®3 C4t4 ^54 4®t®3 

ft® ^tft® *rfl4t3 fti? i ft3tst® 

ft3t4^4 *fft« 5ft3tt4~^ftt3 ®C33*I1 





sH* alatre i <4|ata f®fa ssfsc* 
artstlsta s® fa| sfarcss i 

4fare itstesa stfaeasi alsi 
fcfhtea i ®tatai sfac®fas—^ktcs* fa* 
<4*i>i sjaai a^s, $sta a^l stales* *ksM 
atas i 

^a skta«i s®k ®t: sk®ts csk«n 

afacss—“fail (Sweet potato) 5k 

aas, ®t*I as sfa ffakkttsa 

(Peanut) 5k c«f=r l” ijtfafaf |;jf&iB§cls 
^ktas® s^faca fa®fa® ale® stfas i 
fas <(a ®a>ksja stsfcss stfaa $tata 
feSCSSS® at®r afa 9 ! | ®t! atS®tS X 

4aa ajfaa 5tka sa 9 !®! S'SCa carts 2T5ta 
afae® «TtOtc«i=r l «a| ®fae® stfaia 
$sta 5 k afa® 4 a< srf® < 4 acs *ft® ®sta 
cstasts fam 5 k atfaai faatfas i scaa- 
a«vSaf ®t: ata®ta «w $tata itreai late® 
fail «it*u 5k afaai n ®sta st® aca i ®ta 
seas a«ka ftskfatcsa stca >«• ®sta st® 

as I SVTeaa ®kf®® 5tkS (Ciop 
rotation) at 9 ! <4S<, sta 2 fcatC’k atal 4| 

®fac® «rf® <4aca 4 . o *ftfe® $si ^tlc® 
ntsi c’t*! i 4a ^aca 4® 4tl $»n 
(css-««« *ftfra) fc^nkesa aes aflrt 
c*l®Prc® arts fafaai ^tfas i 

®ts ats®ta aaeaa 3f^9t ssktesa 
Ifa® fasti at® c»k afae®s si, fare 
®faa Sltfs stfifc®S I ‘alfalfa «rkfa si ®S£a 
cssts’ fa*i $tata ®facsa ®M1. acsa®s 
stat (Farmer) ftstSfatCSS ( ®tatC?S ®ktS 

®sta asi al®) ca^ft afasi sk fa*!, acs 
®fa* &Vrf Wfa affae® Stfr 9 ! I ?fal 
caesa itsts stfsaeas ®k srfasi *fa*\ i 
late® ®kt* ®a faneaa *wi alsi 


sfakfatess fc^sfas t? stfasi st®sk 
afa sfasi css—re®ta ®®ts als i <4<ts 

afk ®faa C?k ca*Sl sk SI I ml sj®sr 

ss®ta ®t: *twrt facscsf csts\ 
scs sffac*is i ^tfk arvI c«i ^Iskfatcss 
cs^i fe^ntas s^atre! ^ktre^ aft ^®s 
ss^sta sststs ^fac® ^cs i 

^iss f®fa 5*tstskk »ilsi ^®s ircssnts 
as a^ws i fare faws «4®®s ®tq *\s\ 
—■nsHi ^tfac^s stsi ^® s®a 

^®s st<s «i®® ale® ntca i sfakktcs 

^t'S2fa*i-'4 fa §®a| sr&jfaj f®fa 

fare ft-aPilt facets, nsTfat ®fac® ^ltfac^is, 
lata ski s^®* ssa fa si i 

fifScs siwtlB, ’tk •ittilB \®s <?aT 
5tskt»fk ale® ®fa£® w atws i 
btstskttss 5tfasl SffaP! I af£S 
®tata ?i£sssfaitca ^sktsts ale® ®®i®|B 
^®s #sj «itfa?® al*i i nw >4-j3 
cia n^sg oo.fe ;^;[ flsktrk ale® 

■ 2 }®® alatfa*! i 

«i®:na f®fa fail «i|si kwtfa® 
ncaasi ^fac^s i ®afacss scsjI lai 

ale® c®tc^a Jfa®fa—®fa ale® 

a?css jfsHk^ sis sss ss®fa ®l 
fail «U^alrel ®i«® ®ai ssa als i 
2iss fas^rea ssa ( ^>8-15) ®tcsfaak 
sesa ®®tca “ssa^s” fas sfas ®tw 
alstfa 9 ! i ssa ®ts *ta®ta fail 
ale® sa«n *s® sses scasm ®ns i 
fail ®t*ja savfi ales Itfafak 

at®e?a seaj lata «wa naVfi as i «al 
^®sr saai ®t: ata®ta sffas- saateaa 
frfaaesa ajaateaa ar® ® 4 *i ^faatfaess 







wt9« $91 ^rt^rca 399 i 

foft C9t*r *itF39 -srsjHi 9t99 I 

^99 foSBtfif* few rtsrri i 
$t9t9 c*t* «itf99t9 fofa cnc^ ‘Fcaif 
I C9 C*9 $l9t9 'Sltf^fCil?! W^t9 
*f«9, l9t^ f9*i $1919 |65i 1 cm ^fir 
fat® 5tf9t*l f®fa ®t9l 'SfSjfaflN ^fat®* ! 
41 Jfiffl bfafaWW StH 41 «f*f9 

cnt^ta §w c*«n m i 9t*i1C99 aitPi^F- 
*M ^1 nt£t$c*i ®t: 9t9®t9 *fiHi « 
’fcwN *19 &9f9 n9 cw«ff^i 

cm i *«« *rtf*re«i ®ta9ft»r Sfatc* 
499tfa «tfei *W9 cti *rtif99i cm 
4i\ •TantC’f ^f9* «r«f fa9t9 erfvsaffe 
cm i ®t: *t 9 ®f 9 ®t 9 t 9 ^©tfa* fa 9 t 99 
Jffa® Cb^f ff9t$9l ffatftwr i wn 

9fa ffat9fat9 *?f&9 ®r® cw *rtfsarfiw 
<5r?i *ii 9tt9*9, ®t9 *itfa cm 

$9tC* C*lt*t9 *Tt9FW 9§t® 95Ft9 m 

•fa ? faft ftn $t9t9 5,f%* i 

®t: *t9at9 watt* ^999M9 
ifnm i nc^Ttofo 9§t® c«r$ *ifai *$* 
$|5 c*tk fal $t9fo 9fafSf9 I 41$ 
wl»i*rtfta cvtfc— 1 «t9t« srfatutr* ft*, 
fas? 9tre ^tfa ctoti—'$ t9t9 C*ft99 ^t’Rrt 
ft*i i f^canr fatsri c*f9t*i® ^fac®* i 
C9t«t9Slt9 *fSJfaT--%9 3$Jt9 9C9- 

w«pot wi <w »tti*rt*!i *i*sr9—1f®fa 9s?t9 

9tfinrtfc»pr i »n«f9fa »tt**rt*$i *fai 
Jftl’T ^tfaro 9&a*i i iwi 

^-•wrhOT-c^fq* fattfi fa^t^t* 
C*t9 CTOt fa9t9 9*fat® 9t«ft 99 9t$— 
fofaf ftPR «i*®*fT9 I 

wtofafot* c®t^it^ ^rt<F wv itifs 
ft*i ^t^t«i Ftt« <WN cist i >»■• 


>rtc»l «r^’T^J 1 M *• ° ° *ita i >itw 
?t?lf5a WW! 

I bS»« >ftw 

«rrt «• ^ i ^i ^tf^fi c®«ftw* 
^twfc-t *>«.-•»• fa ^^«itf5tn— 
^«Mr ^ht'rtwfl 41 ff^’ir'fj 

nRjn^s i 

« w^t »f««i f^t-n-f^i^ 

C5&tl mw ’T 5 ®^ ^3tft»l» Wtc^ 

^ nlc^r l *\U*\ ®ts 

Spingarn Medal 9fSl 

ii i ^51 Piiarft?a wi *t*t* 

Wfif 'SWwl 4^ 
wm\ ?5 i 

fitii «it^ 4n -i-ffirs srfsn 

99*1 ^tf99tC99 H3I ^tt*if99t9 ©f. 9t9©t«9 

■•?!*( 9©t^1 nC© I »fPH C99*1 

«rtq « bt^twtc 1 !^ Bt9 9f9W« 9?C©1 
5plt« *fff9« ; Pp'S ®t: *Ft9«tt99 ^1 — 
Bti^9 «*t^W9 (Rotation of crops) ft9l 
9l9tt® ^t9« ©fsi ^9^ ClH 5^11 11 —^«ltW 
BT^ «4lt^9tt9 *11 9^ I 

^tC9 *9t9« f9 9tC^ *Tt9l 

9t9, 4% f^«rit® C5fl 

^t9« I 9tWl ft^tW9 ltt*i '»fjt J T- 

*ft*l^ ^19 tff©9 falft 9191 C?ll9t9 fH* 
f99it*r ^9tC^9 (Concrete) 9t«f 
991 919, ®t9l «ltf9ft9 11 9*f I 4$ ^89 
9ltf9*ft99 «•! f9f©8 9^9 if'Ql « 

JfC?Pt5if « 5 i , el 3 Tt9t*|9 ?l»| 9l^3t9 ^f®9 

>wt9*n si 3 ! *rfci i 

?f99 9t9l f9| C*W1 9t9 91 
99, ®t9l ^9t^ ft*I ®t: 9t9®tC99 nc9991 I 
f®f9 5*!t9 nif 9$^ 99»I 99t9, ^9tt9^9 
(3rt*tf9c»i9) 9^® n^H, *i*r„«rw 



'Wfaa, ««*« ] fawtsc-st* 5 * ’ 


nttf* ffa caiq $3\ nf%^5i^r fttf* 

jftsi sr^si <rfta =11 qtcfa 433 
*c*q I 

wr atfasta *\zv >rc«f *rwrfirft« *rfts*i 
fist* <4^ ^ C^ftftft fft ^fftaft carft 
ftpitf ?c*f srft i ffttsWs * fail 

fisft 3° 'Slfftqfa jpfsstfen I 

*tfl Sftt* ^faftfats fftfatlB $ft 

^tff^t?r m «*S1 S< ?3St* ffintffW, 
qftta ftai fare* f ft I 

ftsft ’ifa aftre fft ^ifftrea i 
^qlfare fwa q* ^»wfii >rtfftsi qto 
atfarea <4ss ftyw *rca *raftsi reftrea, 
*\w «ita *«r« c'rfarea- =n i c>ft si 
■tiw qsft «rw—<4 >r ft, aw aft *rca 

Cjft $ft ^fftc^if I <4fSfa <4S* 

a$re jj^fg c«rt»it*r ^cq* sft mftai afast- 
ftt*H ca, ^*ftfa ftft firc a<fta %zt 
arfinitffOTS, aft* wft ^tfan sfcitcf wft 
stw 1 

faicaa faatfire ca *ttft »Tt»i 3\ aja^s 
q^itcf, '■rfttsftta nftft'ea ’ftstss atf5 
fafa ftaft 3^ «TfreS *TSifa «rtftstf 
fw 1 !*t« ‘ftf =ii fti «nc*q’ 
mw finrfa 1 ^na*, wrcql 3ftt* 

nre jf^gf fasts >f$a ^afcs aftai 
fafa faqft ^farea 1 

fetftftr ^dUSfccfcs akfafs aw 43\ 
§3ts S'tftt ^ftta $taa <ftfSatft*l l 
*WClt< SSft «4? ^fatS atftc* 

finttf* 1 w qtre <4* *f*n 

Stfat* fifStffCTH Howley Sinoot Bill 

jf-pfc# *rftj fare 1 ^tcafa^ts sftnure 
im *faats *rs *1 fares <ftsts fafta 
i^sa $*ts §s& «rtqqt^ w tfs^rea 


«r*ts *ai slstfire 1 ft« Tfirtl SfttqftN 
tffi 'Bitc^q >rcs* *inw 

%*\3 c^ft wfqqt4t *wfl «rsiq ftn fi 1 
ft?! 'sfftc^ qftq® f|qft ^ qt^i «w 
qfai qtft ft*i 1 ®t: qt^J ftc^s 

qf#t ^wq 1 »rt^ m « 

ftftfe qqi ftft& ft»i, < 4 ^ ftftfe* 
first* sjsfi ft>i 5*11 ®t: q^cncs 

Jift'r ftc 7 ® fn^tftc^^ 1 ^ft(5* qc'srai 

qjf* 1 S^*tcf=t—c*f ftsftc^cfq, 
c ftnh ft^^? ^fftai sftfli *tn?q, 
caf^ qacaa qHf < iftc'®cf i r 1 ^sfttstq 
^C# Ways and Means ^ftfBa 
w ?>i finittf^, *t* ft§ ^tftata 
1 

>m nftfts 14I 3* fttari 

sffFj ftc^» ^ f * qtf 

jj'sj ?5 ^ftai fit? sstfttofl 1 
^tf ta c^tc^a c^t^stCHa sc* q^ftl 
»itq cqt*ih cit*l *n?i*ff»i 1 ft:«ra teiftt 
fit* «tf* ^1a ft:®?* 

^tC'S ntfiiq ^*1 ^®1 ft?( 'Jtqta 

^ifca 1 

ftfa aft:® «Tt*f ^ftC91iF—‘«Ftft 

'srftfa faRf*'^ ftfwlqi fftftq, ^natq 
ft ^ a*ftw ? *t**r* 

ft:«rl «4^ firm* ^ata fftc^® sitfteift i’ 
w ^t*f f^stfff, qftfifo 
JT'oj’H ft:^c«fa acaj as\f<ft *ftc$ftc»H, 
ftia^si^ftata jfc^ *tqi qtftsi 

cn*i 1 n?i 3 % 1 M- 

ftfts '^ftata ^5r qtqi jjPiph 1 
s*fi ?|siftftt:qa ^rft^a stss ftf 

ftfi *qt* 3 Tts: : F ^ftai qfiwf 1 

ft<rftg> qaa ftft^a ftft^ qtfffffc 



4m s 


wtfsftwt® 


[ iir-r 


faft 9 f»nfl *rftc»R—w*! %9 i 99^9 

C5t^ fo*i «*fe «r 4 Vi facets fat* i 

4**9 *<t 49 9 ®j fe fatal 9 f»rai §lfet«i 9 

—‘ar^t-nr, 9*19 9539 , ^fa'Q 953 ? i 9 * 1 * 1 ! 
^tti'e vfsrc^ Ptfat*H, 9 fani felfeCT*—‘ 9 »p, 
9*39 i’ ®t: * fait* 9*lt9 fit* fcffec«i9 i fctgtfl 
fe®»n cstt? c9 gtfafe ^fi>*i fetfotfH ®Wt® 
jtsi’M «rt*« IN gfeiw i s^fat? gfec® 
93 f*g ^itfa?® fferttw, ®t?t9 fefa$t9 
9fat*i9 i 9fat9i9 499 wtifefM 

*t"5* Vtffefl't i 

9^®t* *r*re fafafc ft* >« fafafe, ft® 
*fa|59 *T®PM ?fe ®fel <ff%m 4fe 9fo«l 
c*tfrw 4 f®faft ®t: *N®tt99 9^31 ®fat*R 
9*9 fa* ^fa^® ?>!*, 399 c? 9 i 

C** pfat 9 t«rt 9 vw $:** <*®f % gfetfw i 

^c®9 *fw ?ft9 c’frtfe 
farft® ftttftt** c*? Htf®9 c5tc*r c?fa® 

91 l ft® ®t: sp*r ®*tpKfe9 *t9®ft f * 

99t*r« fawn ws ct« §®t$9 ft*fe 99119 

*rr!9tftt*9 i 9t9fa 9t9i *tCTfwmt« 
9fat® «rf9® *fa9tft* C9, ®t: *t9®tt*9 
^ti 9*1*19 *wpprt *91 ^fa® i 4*sf9 
9tfaf®I* falfa9tftt*l9 C9, ^ 4*®R 

®t9N®t4ttf?t9 ?fo«l C^fe^faTC 4* ^ 
viw 9t9®^ *fa*i i 

«p 99*i®tt9 ®Pfa99t99 *fa*i f®fa 

** ** ®»rtw® ftg c^ 9*9 *fat® 
9tfa9tftt*!9 i f^f=r *rt<9 4f® c*rf®9"i®: 
fet*1 ®r^t=T 9t! I <nf®99 ft^W $t*tt* 
9tfW C939 fat® Ptftt*l f®ft ®ft1 
4®jt9it9 *ft9tftt*i9 I >*a® 9tt* 4*18 
9jt* c** c«*tw $W® is— ®*t* »rt®i 
>rtl[l 4 fft* few® *fat*I f®fa 
ftftn w ‘ffafa 9t9 tw, *m c*g 


cp ci feftt* jffRft? r 

gtw ®iw aw ^Ww *fH Tf»r *rtl® 
5J1 i ft»i ^tft» ¥<f i 

fjrcars c^t*? ft*i =n, 

«itc*(fwftg «rt^ 

*tw i #i |f*r (fife) ffe«i <fl8 sitar i 

tffihn pPic^^, ^fiH sPi?rt« ffeg 

c?<n i =ft^i «j9c«fa ff® c®tfe, *ntfe, 
^t«ft9 fife ftPlTl ftn 
cnt^t^ I 4?9til iSM 3ftw, W 
99*T >T®9 9«s>T9, 9^91 fH- 

’Ttfesf 4^ |f*l«fftfc® 9t«fl ®filgf- 
—fetffeff fei(^fefe^fe ^t?t9 ffNTPf 
<fl®|8 C3tf 9*91C^9 fe*r«KWJ i 

'srfa m ««fe fnwws c^tc*i 
^Pnrtfe»R i *m*\i ?^®i cf’r cwi 
cw, f®Pr '«ift9 ; otc9 gtc® nNts 

gt«9l ’Tffec^cgsf I fcftttf ffe| 
^fqc^s ^5!C9t«f ^f9C?l« f®f^ fsj“6?l®tC9 9f>I9l 
gfi[C«w i *rpr ff® fik <rtfesr fhiiitfegi 
felftfec*!^, ^ftc«R—*4fe Wrttf 'BirPf 

w« nfil ^tfe, ^t?i *if99 ^i r 
'oita frg *n 9f»nn ?t^*ft«rt9 ft«n 

C9i9c9fef9c® sPnri cnc^ #Nt- 
9 t?tC 5 I 9 fit ^c ^5 »lfef>r «ffC ®9 *rft^t 9 
9t^1 9tft ffef, '-»t$1 crt i 

®t: ft««t«r 49^ 

^tfc« «rf® ^tgla c«m fgn ^nfs^fsf i 
ftf ^CT, ^9* W-C^W 9t?9 

C«fta '®t^t9 gfe®l <flfe *f^c?-f 

^ ^9®tft9f 9ftr®9—‘C?\^C»I9 9t9l ff® 
?9, 9f? fell ^39 ®t9 'Sl^C99 9S?t9? 91 
g9 I nf9«1C99 9t9l ftfftll 9*914? 

▼fill® g9 r 

^9«5 9tC*l ®f: ?t9®t9C? ’?ft- 



wm 53 i 3vra ftzm 

fc*rtf5f* c-t3 

Carver Creative Research Laboratories- 

4 *f33tto3 i nitatot* f3<ti3 

arts c^tfS ®«rMi 3j3 

*twji ft«i «iti>i§1 uQ^tS fts-n^t- 
3t® cstcn* 3T3^i i ®t: 3ft3*ta 5Y=?t- 
3t*t3 sire aitfa*hi *f?rat- 

%*rc i Ifi *wt 3 tc *3 ** «r«rfa f 
3tst33 wtcn w fofa 4■£. *tar 
3sf33l%ei3, fro $5t3 ®rsr C5t=r ^ij—433 

fa, c*t3 *|jwis *i$T5 =itat«r fan* i w? 
<sw**fi 3 ! f3t*ie 5^1 faft aw* *firs3 i 


%•> 

<wtc*i3 w Pm 3t5tr* <«¥ <*r*3 
c?3i ftitfri, *t*fo *fac33 35 
5*»3. fa <iw wwifc 

«r®t® ftfau 3tlt3i «rtfiw< ftfafn 
faww* fa^tctf faft c3 «itf3*hf *Rrti 
Pnrtw, *t5i fwffa 3ts*t33 
«ftPrca i tot* Psrtw frrfan fini 

3fa?tt3 fag$ st3 3t$-433 fa, 43*13 
a*3twfl« 'Sf^Tt-n *cw 3 ft i 433 c^rt^ta 
3 Is* fiw3 atf 'finfpr^ 3>'fa*i3 i «ff^ 
^rc^i arfaw faft ‘nfi’ *hji *rftrs 3 i 

«8« Jftwa aftwtft 3t33f3 a^fft 

ittfafat* $f5t3 3$T 53 I 


TOtfa*! 


wrw 

5fftott*rt*r sgpwwtfr 


Jf3tPc^3 ft! 43*3*13 C*3Sr fcfaf I 
4$ C3fl ^ 53 31 I 

3tVfl OTCf C*tfa 31 flftst 3*?lfa 3CTI 
^5t3 *PW I 3W 

Jfftfa3 31 Jtft**ll 3t3t3f3* 3t3 f?K 

5W 38Ttf3E3l '8TJtfJfi55 atftfr® I ftfe* 
5t3l 31 «ltf33^t^3 (Protein) fcft*ft3 

C3^l I 4$ ifwf»l faW*ftPl& I *lt3t3 
3tntC3 *rc3* cslt? $fS 3tar «rti affirattf i 
£a?J& 5$t* «ft33 3t*T *lf« ffaf C3t3l 5CT I 
*tf®* 5^c^5 C*fh 3t:33 3C3I I?t3 «f5 
ntC5 I 3tfi> ^53tf33 *133 ^51^ 

33 C«Tt33 31 Wife 3t3 ffal ^*\ 53 I ^C3 
?Tt5 3^ 5lW 'fl3T32ff« C3<? 33 3?nt3“ 
’F’P'i? art* cwi ?35t31 I51 «"R«ft^hr 
ntf—w 3t^C§tC«f33|^5 3t3 p3tfl 


«TC3t3f3 3t| I 4^^ 5^W ^ ^ 1^3 
?C3 3tf3 ^3t3 =5f3C^ 53 I ^l 5 ?- 

5t'5 ^3 fa 3^3 3ff3CD 53 I <4?3«Tfa 
111* C33 ^a?^3C3^l fa 33C3? pR 
*fS «M3 f3^t3 f3C^ 53 I C3t3f« 

5CT—^8t5ft'5 4532ff« iff <?T3 ^ »ltW I 
3t5 9 3^ 5^Cf f3^3 3t3 f3^t3 

53 I Cft?t3 3t® «t»l 53 I W 
fet^3t3 9 f33ff0C'® C3 3^ « ff^ ff^3l 3tt*, 
^5t5tC^ C3f 3t|c§fC®f3 ftC 5 ? I <35^ art33t3 
^3^31 \3t^3l ^l» 3^3 5t3 531 5Cf I <*3^ 
^^^5 ft3F?13P 3Ttf 5t3 ft3l 3tk^ Pft^ll 
frC»l «t«l 53 I 151 ’l3»-3f5C33 «f*| ^<- 
ftW I 

§5t3 35 aft* *rtt^ I 33 fiprtw <flf34f* 
Pf*3 *tC*3 ^«sft33 PlftPf* 4*t3 



eifasfwti! 


«»»a 

cam ftattf:—(>) atcatsta as'**, (*) 
<«*tffon >;» *>, («) »fore aawa c*ff»r^Tt=r 
^'w,(e) famt^ *&'«•, («) ib‘48, 

W fotata «•«, (*») nrtTOtfci >v* *, W 
fsratf v^vva, (») fir. <h. ^ (b») 

cnlrofa »*««•, (») antro tr-*»8 (b») ift 
**«•», (>«) fccanaar va>. (>s) ^tfcffaan 
8’8> I Catfo^fB TO (SWf3 a» fire «. 

>1*11 IftCT* ?tai VSf* W. atrtat ai *m 
ac$a fa i fares ffogal to i fore 


nstfaa c*n-s« 


> 1 

Stai Bft^ta 

8vs'a 

o -a 

a i 

6fa * 

>?>« 

\S 5s 

VS I 

n*ai „ 


8V 

8 1 

ca\f „ 

^ ^'4 

» - a 

« 1 

nr 

-•»8 

»‘>a 

«» 1 

naa „ 

«’4> 

8'1 

1 1 

a^ata 

••«9S) 

•'•5 

1 

gf(% "fv5 (Sfrtca 

8«a 

5s4 


'qfaaftfe* grf« »re tfjtca 

f®fofaa-4 nstfara «rtre i>«, n*s $ta 
a*ftf >b° v$as fefofaa-fa *HtfTO 
«jtcw «•• <4SS asps $CS ate >1 i 
<at gt*ts fefetfacas tastes* *nrff%c=w 
§«f flrecf re& i ^ijNfro cairn ftroa 
<aas sres sR af^ai « «ifefw *a?a 
satire natfaens nfc vrtatai i 

natfaa fire -re^si gfta >v a» «tn 
ren nfsai nta i atata «a| ren 
aja^ fa i ren fR*i *fiart« aPiai *jst 
rerea to nfrel fafare *m sc?i i as, 
ntata, atfan ^as to*m nfsvfs a* fasts 
*tre <at ren sjs^s fa i aatfaa « 
*tfta '■itsnfar* fcntrta fire art®*, 


[ wi a*, >»a ns«m 

asm nstfaess ac«o a? atm, a? atfa, m«r 
<aas re~>fc grata I araftlS ai ^f^fcre 
ntstsre: *tos ^ar =n i 

atscss mrefm -grata « rei fcntata 
flrere ftai ai ^tfaret^ta nsH i ^tatrn 
grata grata ntre atatWs foftsta ntc 5 ? i 
facaa flats fire cam sties cs, atres 
seal satfaal refc i tftre csefs sfa *faai 
cafe* can ftari * gf^a ^es i 


^l-?a 

stfoi 

nn 

fsatatata 

®t«I 

v5« ’5> 

5s'1 


a5»‘t 

aa’o 

i'° 

•> '1 

>•*» 

sirt 

y> 

aa» 

1V8 

*»a'a 

^->•0 

era 

— 

vs> 

V-s 

— 

b-V 

— 

D *o ^ 

o’o 8 

— 

• ^8 

• 

o *^5, 

• •oa 

— 

• a«s 

VS4 5 

VS8-9 

V9CO 

5s 

ooo 


faestfasta, ?f^a aata, ftfataa ^t5ri, ata 
facnta^, «rcaa ?a, ft*rta f rat, TOfacata* 
sat, ^acaa c^n ^as faca^ « ^si«r arcaja 
^n-facataaf nat< gf^« ?a i sfa « 
jftaa (Margarine) c«n *$1^ 
gr^^ ?a i ^ c^cna atn« ^cna'tf ® a^i i 
aatfacaa scaa « nta’ta ^atcafa^ta 
^ntm at® i aatfaa ^ntl atatar «4«| 
«tf«fai fencaa catai strata na a't'sta 
fnfifl ai cjffti® ^fBai aaai gf^^s «i *a i 
aaai a# 's gffe ^ai fa i ftacacn 
^a, at, Wf5ta, 5t|fa, »Pl (Sauce) gf'ff^ 
natfaa gf«® fa i natfaa fama 
wnta? atf i «tn ntataa aaata nff ^ 
«9? «tn narfacaa aam finttai atatgrata 



¥tlf77, >!>«»« ] 

Vntw «rt¥ ¥ii 6t*i i $®jsi 

(Noodles), C7Tt*f (Soup), faifl, 'eifaTwfa 
tfai, «tt9, 

£ T , Tt7¥ (Extender) 7t71 fil^a 77 I 

^7t7 ¥f7, m*\ fa^rfa 7fai ^ 
*P*f*lfa 9 ®i *rt® f^>rtc? 7J77i® 77 1 

*17tf7C77 #t5l ®7¥t7 i |’ fa^ft^ 

^fi>7i 'arf® fcntw «rfa i?®7t7 77 1 

57 «f¥® ¥faE® 7$t«t ’ratface* ¥*ifa 
7i»i m*\ 7tfat^s 77 1 <577 

®fa7i 7tfai:77 c^rt’fi *r<f¥ 

¥fa7i c^faroi c*rs7i 7t7 1 ^77 Tfttsfli 

fa^fa ¥f7?i f~rr«r ^tfScv® 77 1 fas* 

C *fa (¥tfr 71 entail—paste) fag fag 
¥fa7i *rc«i7 *rt¥ fvttfcn *rt«it7i $t77 
3Tt7 ®7*l 7$C*1 §Ft¥®t7 S?*tfa7l *|$E¥ 

77 I gt* C¥7t« 77 1 >«!*» fifafc 

^i>fa7i *ftw gw C7»r »nr« *rr? 1 gw 
#t5l $tC*17 »t» 4¥7¥7 »t¥ 77 1 
C®®r*ft®1 fa71 atf»I f?CT *«$ *f¥ «lf7¥M^ 
?il^¥ 77 1 c*rfat7 fa? ®i 7$:®¥ 

fafa? Jj?c7t5¥ *rrsr «f¥¥ 77 1 fa? ®t7 >rf%^® 
ftft « *rfai ffafaji ®t*wi 71 grs ®tfa?7i 
*1^W1 C¥t¥t7 3FtW 7t7F 7$W I 

fa7t? >rf7® ?ifai « ffefsr fa»rfa7i 5t*rtiB 

¥fafi *¥| «tfann «i^»i 7tW7 faw7 *t* 
Tjgtg «tt¥ -sj^® 7?1 «rtfa ^ffafa? 4f <Jtw 
<tfar®fa 1 ft7jpt* *lft¥ *ltfcl f *171. enfawfi* 
71 *if7?t7 9>i faitffl fafa? <rfa 

«t¥® 77, ¥715 C®E»I 4^1 ¥t*Tl 77¥t?1 

^?g¥ gw c *w* 77 fail gfal ¥tfr 77 1 


0 »»vi 

4| 7fat7 4¥7¥7 *fl 77 I *t7i 

1^^t7t77 m f>| **lt7 f7^t*T (Essence 
of banana) firCT^ 7C*|I ^ lt71 
7 ncntai, c«if®c^f=r «r^f« ftH « 7 T 
3I 5 ® ^7 I 77 7tf57l 71 7t 777 ^t77l 
7t77 « ^ ¥71 5CTI 7$ «f¥® 

¥f7C® ^7*1 7t7 ¥fai I 7^ E7«s¥t7 

*ft¥ I 7^7 m fat *Tt*1 faffaTl f7C75 77 I 
7^17 C¥t7 «l¥ 77 71 <W 7t^t® >Tt7t77 
7^177 7® I ^5C7 f&fa ftlfafl 

7^ *ttfal® 77 I 'Sltfa «r75T7 ^ 7^ 
7^71 7tfa I f77l « \fB7l f7C»! ^7 

71c 5 ® ?^7 77 I 171 ^tC77 7fa I 

fa| fsfa f7"tt^71 »T«71 77¥t7 I ^7 

7 ^C^ ^t 7 t«f^t 7 fait*, fail, ¥t 7 *tJ 5 l, W1, 

*ft7JT «f¥¥ ¥71 7t7 I ¥H 7JC7 ¥ 

7t7t^*tf7efC7 77fa97f ¥ ^¥7 7t¥ ^«»*lt77 
4$ 5C77 f7C»t77 I 7^7ft7 7tfafa* 4C7P7 
3T7tfa7 ^17* ¥fa¥t®t7 fa^ 

7tt^ C7C7fa ( ^fa ) C7t¥tC7 faC»1 

>| 7 tfa 7 C7® fet¥l ^C*I 7 nt« 7 l 7 t 7 I 

¥t5l JT7tfa7 ^¥^ 7® ¥t¥tC 77 777^7 

STt71 , SJt77t^tC7 ^I®¥tC«1 *ft¥ 7 l 7 t 7 ®7- 
¥t*t7 C7t¥tt7 I ^¥ ¥J7C*lt¥ >T7tf77 

9®t$7t7 ^¥4¥t7 73 7<7tt7 7J77t7 

¥fat¥tl—'7J37 7t7 fafa faltW “fa¥" 
fa7” I 7t5?C77 5C7 L-fucose 7t7¥ t'BTt’IJ 
“I¥71 7^7t7 I 5f¥7 ^C7 ¥f71 7fa I 

=77tfat7 ®T71 ¥tt¥ fa*n *rlt¥t ¥f771 
C771 77¥t7 l 



WR 

dram 


den? 'sftff 9tn?t9 shifts w 
i n&iten ?fltfhi atfa * fcn^fa 
9 «en? «tt? den? Ft? ?e? ntc?i 
%? w e?t?n n^tfU wrote? 
den? «m «rtft6t9 vt i 
«rj« w 4 ?^ •tjfcjcqjs «rew den? 
9^9 *e? nftw c??t? fife?t *9 ?? 911 
5 t?^t?tc«r? *tw cnen? etc? c? nfwti 

*lt« ? 9 , Wt? $*191 39 al I § 9 $ fft? 99 «fa 
etft?i 9 ?e? s e^tf? *tfk e 9 c* c* 9 *nt? 

c’fcn?ete?^ v fet^i ntf? «it? 
nfc?9i «(Nte?? e?cn? nfa-499 ft, 
?tftfa<, c«r*it? 8» #o ° ^ §w«t? nfa 
nftenj? nc? den? Ft? *?i e?e^ nte?i 
nt*i enen «ifo ^ntc?? 4c« «ft?i « 
w*t?t ft? n?t< «tg? nfwtci ^te? i 
99, 4 c« nt®nt«!-? « n e?n 
«t«i nf?9te«i$ nte?* i 
$tei cncne^i se?? 93 cn nt?i ?n nte*, 

«tw enen$9 ?cn i e«rtfS9 ^tsft «rts- 
9 ? spK ??9t? «mt9t?i ?tnt?ft^ wi 

4 ? ^te?i *?t?tew e?cn ?tvr 3 fa?i 
*?9t? $car #tei enen? jft?i cr*?i 39 i 
#tei c*fcn? enenfr 4 <rtc 9 ?ftne* ft? 

nt?t9J ’pe? nte* i 9^*itc9 nft^ft 
<*tt? %tei enen? « 1 ®i ?i fft?i f&c9 ??i 
^9?t? nfeii 9t? 4$ ^te^? 3?e«r 1 4$ 
ft? n*rt<f& enen de* «rp nfwtci nt*9i 

?t? 49 <, 4 ? ?ti cnen^ fc^nften? 
enen? ?t? fnsftfo* iz^ ntwi encn $9 


fe^ntww. 4 ? ?t«rt? ?nj 9&itc9 «ife 
fteni 8*v fet*i 1 

enen? Ft? =?Jtn^ ^tnt? nt« 91 wfa 
4?t9 *t?i 3c E ?-c9 s il ^nt?c9? 99*1 ?t«ft? 

^fix 9*c? nt«fl 1 ^te«ft *fa*tsi « 

?? n?c?9 5pn ?i #tei n? v ft n???t? ^??t? 
neqr 9f? enenln ^^nt?^ <nt9j nfftw 
«i ??, 'sc? #tei 91 nw enen? 9t*t* ^nj 
ftl 9 s ? cnen« c^ Tft ??t? »i«t99i 
c^, ^n?^ e? e? f t J i ^nen? cee? «tc9^ 
e?% nf99te*i nt® ?e? 1 
enen? fn^^'sfn c?fti, ?nte^i 
^9 4?^ 3ft9t99ii *tt«ft enen ntc?? 
ent®t? ^en 9e? nt?i wftvrt 
e?t<tn «mi c?en e?t<tn 9tl§ n?l 

^nc?^ 1 ftf? > ?te^? e?^) n^tc? 9t? 
91 , 9ste^ nt?t#t ^en nt9t v *itfB nt9 s en'e 
enen? et? ^?i w 1 c? n? 9tf6 «r^l? 
49 ^ 9te^ 4t^? nf?9te*i ^«F9 n?N ^te?, 
ften? ^e? 9 ^? ^t??«1 enen ete?? 
nen 5 wited 1 

^ « «itcf '5jt9?T'8?t? enen c9n «tn 

«te? 3f9ft? 1 ^tn«te?t 'sn; n? 9 f ?e^ 
nte?, ft? ?re®i 9tv5tn 49 ^ 9 ^ ^e? 
9t«?i n? ^?e'$ nte? 911 

?jm ete?? ^en ntf5 mm enen? 

9to nt'eii ???; 9n?i ftitftft ftftw 
^te^s? enen ^nt?9 ^?en c^tft? Tf?i 
n?tn fte^e^? ?en ftsfi 9t?j 1 

«rf9te?9 c?en 4teft« ntft ^twi ?e?J 



fe«t 


«TCtfaa, 


■ntcfr <w tfftfl dfatfta 

stfafafc den fceaweatnj i 4 $tet« fnenta 
«w faprfatcaa wtaw «fsf 5 i® «rt« i den 
ntw- nWm: tea a?caa sea ^ten^ i 
IjM ntes c?a*iatai *^pr sa w $te*> 
c?ta ?n aea sn i ft mesa ^n natn 
fafw sea ?n ?a <w ?c»ia aresr ewafa 
ft nrcsal i < 4 gtei 

nti* nrc?, ^^ntnc=i 5 fa? cne? nta c?ta 
5 jfiJ ca$ i dena a'tcara wtatl Mai 
c®tm sa, fas 511 c?fai nfa ntf ft, 
na*a «raai §s®fte sea faai, «i ?na« n»ii 
ata m 1 niteta wi cam cne* ca, 
'eatfaKfa artesa n«?ai feafii ft nti, 
iwfli »iB *ijr < 4 ^ nwi *»fi> fesfte 
sea ate? 1 ntatans: atnrcaa ate cac? 
dena stai $*ien ft nfa awta 
ntesa n’aji n^ai 8 —fe»{B sr® nteai 
««^?tat*ft dena stai antata naa ^fa 
nc^ $jB ?ea stai nWtw sa 1 stai 
nt<s atn new aaa w ntc* fn ^eB ata, 
«an >iw Si ntw <w nwai ><fB n?a 
nt* caca afa't n?a «flaa frsfte at* 
c?ai sa i 

ate^nta c^^stcn afaa stai tefa 
?ai sa, cn^teal dena stai ?ac ^5 *ca 1 
4? ffat, wi sifaea sr^tjn ^ea ^:a 
4? n«ta ?ea ate ana ?aw *a 1 
atiBa §nea fag a® fafaea faea atfB n?e^ 
nfaea cae 5 ® ntea ai 1 ana ?aata neal 
araai faca arn faw sea <ua<. ^fa ffa 
ifal atatatfa?^tea nesi? ffa «r«i faea 
caw sea 1 >«-*• faeaa aeafa ate^a «if- 
catwa aea stai cafaea «itnea 1 %^a 
faen ?ea? faa caSl naa ntw 1 «rta a 


ata nea stai aaa i faa«« f? «ta caca 
fag ca^l aai aea, «aa «tcaa atanta^ 
anteai 5 *ica 1 at«f^»ii cne? etai 'sitafa 
'aiten wn faea af{B fafaea fae»i atai naeaf 
wtni atea 1 *a? ca^teaa ^neat% atata 
®resr at^r^ta d—\m aritiaa a® ^feai 
ate antc^ ata 1 

'sitais atn c^cna stai antata ^n^v 
naa 1 ca ^ «ffac« dena ptai antcai 
aea, astc? n^ta^rea at»i ^a^ a^ faea 
nata ?ea ?afa ?ae* ^ea 1 arfa ^«faa 
naa^ c^tta 3fa ab fa «tn«ten 
netcai entaa ai ca c?ta tea nta atlBa 
ne? nata'stca faf-tea facs ^ca 1 

nts-^a ?ea ^ca ntfiievs | gt«- 
atca? n^ ?ca %IB ?ca Bfai caani faca 
aate® ^a 1 caam faea 'sita^t'eai 
^ata a?pa nt^ n?c^ 5 c«i ne® ai 
c^ien afai 'Wfa fae?e^a fae? stai 
anteai wta 1 atai antata naa atfS aen^ 
^r®" at?i ncat^a 1 

■sicaa 5 naa atatcaa at^sta $atca 
fa%ai af®ta atatata stai anteai ^a 1 
en^ na c^c-a ?t^atca? n^ta n^ ?ea 
•a? ffa tea nta fafaea atfB tefa ?ca 
atae« ^a 1 na c^e «3 ntata s r«: 
artani cae? stai ^ica aateai ?a 1 etai 

^ faae^a caai »iai ai ?«at^ aiseata 1 
5 tai ca 5 ! »w *c*i ^sfe? at®i ataata ®fesr 
?t 1 ^ c^ea facn ^a 1 

stai c»ien atata na ^sta cnt?ta atlB 
cnesa ^faata 3 rc® at»ita «it?tea < 4 ?J 
n«tfl ?ea atae^s ?a 1 caatca ^ilnte ca^l, 
enntea ent^ta atiB faea *>tc? ni\ ?ca 
ntnti «it?tea fae^ ^a 1 arn fa?ttna fae? 







[ b 1 , 


■WJ Bfal fcfB^I fagft* ^ttw BtW 
«fntw« fa?tfa W1 s^ft? 
fa« »i-HS tfiBtwi 4^ *t*ftii ftwciB 
*1®? *iiv *b i 

c*ft*r ’ttf Bfte >«-*• bsb a\kv 
*itw, ^e BjB*Tft* fafow *ttg 8-« 
BgJBB CB"it Bffl SsftvS BB I CBC?$ > 

b*jbb «rfav5 qftv, cb *b 

to 5 * *tB *ffa "I'fofa *fC^ flgl *FCB >Stt?B 

bfbi bw 1 irtg arfa |—> fawi 
gft?B «?i bicb gBtw «rntn *bi bc»i, 
b 3 i <*m *nV^ bftcs 1 «rc** *pw 

c«rt»i« «int»r *ai 3B; w 

4* $ft> *W to 5 * *tB 'SfCWt’t BfBl S5fa 1 

*tB ^cBtm nfiwfa ^fato ?ftBR&tBft 

*t«F •niM bfcb fas 1 <jbr 

nti«ftB *tB «rntt«ts c*t* «rwts* 
C=fa I afta tfCBtftB *rtB$ # =11 \l*\ 
C*B fill^i W I 

>it« jftpr »ftew ^*1 4t>f «tt» i b^cb *n 

cst*rctB v 1 <*£ wbb Btnft 

#tBi c«fc*r $w *rt« N »ii *zi of«bi ^fa— 
Btt*5 Bfatofti <$ %zv *ffare ntw 1 
cgttB 3fo »!•• nttgB bcbt nfa 

Bfa ftn *ft >«•• «rt* *• fwi to* 
*n cwb, «tfOT , e «• fe* b 1 * nt«Bi cbc^ 
ntw 1 $1 ft««i *rhefl« fag 

ftffeai *b 1 

c«ftn b«c*ib gwB bbs »rt?j b* sfara 

c*tt*ft* toft gBl *$ IV 'ajfatCBB 

*^9? <m BBf^s bbc«ib **, BtB bb* 
4 tB • Bt* gtBtg—<?T«fa crofc b* *rwrg 
*bi v i ^ttrftn^: gr^li ftwar bi 
^ ttiB gft ^^1 ^ «rr<fhr ^rtw *rtft«f ftn 
Vl*\1 ntCB ^ ^*1 ^CB ICB *-s|5»|ftOT 


fCB fBCB CWfl I 
8 - 4 ffa < 81^5 CBlft « ft* *r*ft*T <& ¥tw 

^B1 V I g*tp« B* ^CB 

CBtC? 'SfttB f*C^ V . *ftB ^5t»I®tJB 
«^tBtB mu I 4ft5 ?rtg CBC^ BgCB |-| 
ftWl B* ’ft'SBl CBCai *ftCB I # 

B1 CB^«11 'STtB^t'QBtB BC5B *t?tCBJ ’9?tt i Jl 
BtB I C*ft*IB WfC*1 B* «[B^tB ^BBl 
ft^fti<PBC e fB *fB Bf^tCB fta^t ¥B1 I 

C’fC’f *tCgB CBf* B1 C’lt^tB ^n<5B 
C=T^ &C*1 I ^CB 4B BCBf 

ffit$1“*fB1 CBt’T—^qft^tt-fB ®t»l BJB^I 
*1 ?CB q\Z* I *ftap*1 CB^t 

BW «lti ^CT ^ftlB W»J1 I *FC»!B 
*ftW CBtT "iWBtB ^JST '5{JtJi ! «fjt^C*t3f 
53tCB^B '5jt3P J l e l V I CBt^l «i'BBl 

ftg ftCB C&t* ftc^l 'Slta?*!*! ^C« *ftCB 

I «^t« BtBnrfts ft«M * BSCB« 
§n^tB nt'eBi BtB 1 

^C^BtBl c^cns «4^}B BtBt^BT ®t^Bt3f 

cBt?r 1 «rfaFt« »rtf *3ftB *r^i *it<B irtf 

§tks ^fttB C^sit^s BCB I 

^fBBlB Bt^ttB cnwtpfB ^B Bfftvfl 
«rttS I ^t*ltC*B BFtBl 4B^ nt^Fl ¥WB 
«rcBt®F*« *v *b 1 cntnl* BQl*t *u fag 
ftcw^l fjBI BBtB B*B1 BfB I ttBl *Tfa1 C*fl*T 
BtB?tCB BffltB ftCB **tBtl*B 

*\Z* CTtfel 'BTT^B BJB’BI %B BR 
*®B*fB I ^:r«TB faBB ’&8 CBC? WlgBtfPt 
’<»* BSftBBi cnnl* fac*rn Bfat* ftt fa, 
^BI b« CB^faf BBfvrfat ?FCBfa—«ffa C^ftfB 

ftfgC* 8^V frfal ftt’TCB faCB^I ^31 «TB5 
B?CB’I ^tCBftrttnB BtCB BWtCBtn CBBtB 

BCB& ^B^t*f I _ 

* BtB’Ttfa ftan toft 5pBtB nBifa— 



«rc#taa, >»*« ] aitnm 

ttTOTOi cat®l cttai «fw cTOTO sf«i trMts to <u^ 
«rrroi cats *«• fafcta mn w*\ fro to* *vb *tfr fin cron ar«i ttvw 
atf&, ?ti wi 7 «it% tai TOat jfrc to i tefi fisra ^ata to* croi atca i 


wwferra »iot efert 5 ! 


CTO CTO *JtTOa fa atTO* CTO 
^faata wacro ®rtw| to TO* ? afi 
s$fa *a, *t*w fifavr* isa* fiwtafai 
fimt fagfci fcrefif® to ^kaa i *ta«i 
ssfaata CatCTO tffacata « fifi^ai TO1 
4aa 4*fB c^3f, Ca C^TO ca*t fafSl *t«F 
?C ^5 CTOCt » 4 *< TO* | 

c*^4TOs fir^firaiTOa «rati *are 
TOaa ft ca, afTO* C*ta 4*16 <fjtTOa 
caft ^ftata ^15 *or TO* i fa* 
«r*®; 5 -a*caa ^fW?, caaa—fiifet*fiai 
cTOItto ISfeata, ai *rtfa*ta firntaa 
aw c’fll caai ^hi— 1 «faatc*ra ro*aca 
afers TOa act 'tear* aca *caa i wi 
■ a&TOa^ ®rtai cto ca, tea* a*caa 
*jtTOa^ ssftata TO^acaa *ro ^ ai 
<am aft vbi c*ta C’ftai to TO*, 

TO TO. >5tfl tfa« tea* a^tai 

*tai ttcf i 

*tfclt*r C*ta C*ta *JTtTOa *ta«i, 
4*ai aft tfatfr's *a, wTtoi cat 
aa ?iW« «rfacata *ai, ftfavn *ai 
4a<, j^vSfta atfTO CTO1 Caaa a®a TO. 
CTO$ a®a TO t* Ca aa *Jt*lta 
atari, TOaa «f»i *ra *tai atra i 
fit ttti a^fkaa nfaa'.aita tgatat 
artai ata, fitta a*3 iJtttaarfts a$ia 
TOt'an: cac$ 5 cto i >»«• *\\*\ «w 

>rtt *fif ^ wn 


.<10 i54b- >ft»| C^ bJ>«»» Jft»l 

W ^,<s»^o,. - o—^ff %9 TO tl 

*r««i *• «w i wt*\U firt tsr* 
fi% mfi tfil, ^tfs'S^Jt’T^TO 
Waftna nca^ TO TO I 'tft «,•••,•••- 
‘Jia'Q c^-Pt c^t 5 ? ^Jt^Ttca acei TOl 
TO i to < 4 ? ’T’aptw catn'Sfit 
p tw *JiTOt «fts 5 ias csrc-f >r^tfit 
cat^T iz*\ TOJ I 

TO^ftcaa ttM >r p ic# cTO 
tcaali TOfi» 

atwa «tt-fta ttl aj«> 
^C?i ^1 Jftssi ill artfica *ltta *11 

>s«>8 j^tc^a TO 3 ! ®t: tjtfilti 
ciincatfi « ®t: c©f®® TOtai. ^*11^ 
tajcsr fi^i fi^a IPtfhtt ^Jt^ta 
fiTOTO*^ ctaca^fic® vtt ^aata w 
ca to fro =rt=n aacro fi&cTOai catrn 
'ftw, TO*fa c«rt* TOtfi« ^fiat>r 
^ar ^5 to f ^ i 

fi^ffiai atra^ toii ct« a^:TOaa 

a'Jt^ta (Cancers of the whi^e blood 
cells), TO^s ^fiji^fta ^®f, ai »at cTO 
?«fa ^cac^ «ifiaf 33 c^ta-fi'stsfCTO *w 
fica—>ta a^a tjfttff f6^attaa ctoi ca 
vtca to —‘«rfii &v c^Ta 

a?ca w«i i 

TOM *ai JTta ?a fi ca, 
cTO«fic« ca «fiata *fr*i nf«ai ct«. 




a*, >»Jf 


wfaaffo JMrtffo* (ata a*en fnfc- 
c*faai fcvi* ot) 3i 5 *ta*i i ajtntaii? 
«r«iti *ac<5 acn «mt«ra ^ea cn^ *ftoi- 
'©fnc* ataa wi *w c*ta w cae? 
>i^ff%^ *aata <«a* cal ae«r cam atea ca, 
^ftotofn 4*$ aaeaa fB^ata ^fS *eacf i 
<$aa« aacssi w ( afas am: $1 aa 
acn^ aen *e<?) ca, «rfwrfa ca>fa®fna 

fafcc^faata m >T’ti{^ *cn« <51 

catena ^taa na i fcartannain «icn'* cn'eai* 
(Sfcateaa c^tca Catena amta nt'sai 
cnens <ai fi&ata ^f?a apta 4 ) aa aenl 
®?tni cnc^i <4c*c« 47 I 1 *m ^eni 
*1 ca, 'area? faa «rtenl «?t=n ata 
ca, otlafn ®F«a cae* c*ta ai c*ta a^eaa 
fnfce^faai *atNS ntea i 

i3>&8 jtfen ^eaa §na natoi apea 
<aa «tati nt«ai atai ws ®f^a ^na 
*r?hfl atfnea catari cnes ca, w aeaj 
ca fnfce*faai catn nefr, <bi wea* araa 
statT nvsaena^ an i 

fnfce*faata *m ata faen* cam art, 
«ita ** a*eaa ^jtmteaa *ta*i *em 4? 
a*eaa <»ttatn i <4 *Jt*rtafS ^i 
‘atfln jSfcart’, ai 'ntfa'^ta fttw cataten 
afce<® caai ata i 

'aa *rti ca 4? aa'caa vftafr, asi 'sraa 
cntai ata ®ts aatft ?tfaa « $fa n^afai 
ana fax fox cnacalfac<5 catena >afnc®fa- 
'enfaf nafai a*ea canfana ^aa i ^ta* 


^tai ata ca, ^ Catena ^fw « <ernta §a» 
ntatan®: nel ate 5 ? i 
awtfci ca jt«i, <sta «rat*i ?<cni catnfB 
ntatan^: faa ^tata neaj$ Xtataaf, fcs&sa 
ai ^sa^a 4*it?ta «i «rta «f®t^ i 

catena fa^ta n"ne# ca ataf&ailB^fa 
*wi, vsi ^atf^^® catena ataffeciaal 
«f?atn i «ae«l aea ?ai *tni ca, ’affix 
fBInrt’ ^a ^taa ^ae^i ^a^fS 'stlatn, faena 
*ca ajfflfaai ana ^ ^ei>a 

atai at^« ^afa m c^ta ^taa a an 
^ta cam ate*? ai i 

<a! afjrtfta catn cam fneaf^n ^t&Tta 
npsa $nfen ntfaai cae^ ^e«ri na« * 
^n^en cntatfnai cae 5 ? cat^tfae^a 
afn'a «rt« na^i ca na aw «, #o# 
«faf^a>, cnatea oil catn ^easatea^ 
cam ata fa i 

catnatCt^, am—cnjjfn atfs? « am 
caatea cam cnes, cnateal cam cne^ <n| 
IS^ateaa wtfa^ji ^te^a '«raatcaa ne«f 

{Slateaa «ia^teaa ca fan, ^i neatn 5 - 

«tea ^tlatn a^ateaal naa^ i 
I’^eaa na’tea a^eaa a'Jtmta 
5 ri cnes ^ ww a^ a^eaa aotmta 

wtei asi atai cne^ 'nw na ^ia 
aeaj (artfafc « c^ea^ «rff®) i 
wltffaB nfn«ai «rtatn (Polyoma 

virus) afea i <a| nrwfti aeai 

ca ^irtrta ?a, ^i ^tlatn nwaa- 



*»«*« ] 






CM$ <4Mn flWcMa ft*i 

cw«n c?m i fB^qfalB «rt? mmmI 
c?«n cwi srsffa cFt^fc^, Ilf ‘ftfV^ 
jB<Bqft«' i 

«t*3t»r TO*rfp?s «its 4flB ntstf 

«nti ft»ii ^ cm, 4$ c<itnf5 «rt* mm musS 

*ff5 C*Cf M5C3M fa'SCMM MCMJ O Ffl 
MfM, MMfCMM MW f*ftfK <5f? *1^1 
*WJ fill MfM I ft^f«| CMf ffc^CM 

ftfH MMMfM fc«l CffCMM §*l? fJPMtCMM 
cm fitw ?cm Mftf, ^fM CffM «l*$ 
Qzi Ml I ff*«| Vff’4 C<-Tt 

MMCMM f®?fMM I ff$ ^MfCMM ^I^MM «q^ 
MM MMCM^ W, MMM “ImYcM «ffaCMfM »ff%i 
*tffS «fafa MMM *ffM fa I 

f iM'fi <4f IS nCMtf «fMf«1 M^fa ^TSlMM 

fCMC^M -M'SCMM fsivS^r^^T ffalfa-M « 
CMfafJfal jfjfQ Mtlfa §MfBfB§t&*l v&f: 

Mftcf^i «*ff*fci i Pm faMM*i >iiMf<:M 
CMMfM SfCMfflH CM^ I fa? Mtf ^M. il&MttMM 
ffal MMM M«J M'sfa 'sfaMfM M^M 4 ! 
MOT MCM f31 fWI, ^MM C 3 ^ <5 fa* f CM3 

Mftw mc&& f^ts erwfaR c*r«n m i f fM«i 


^mm 3>i siijw *cmI fa*i i ®t: 

Mff>M fB^Mfa C*Cf Cfft t%Cf 

'«tc®rcf (5? ft«15t* fC3C?M «W fft^f 

M<fo 4t MMCMM tiQfjg ftWtIC? W"f MtM 
MCM ^ff&CM SffCf MfM ?CMC?M «HMM *tfl 
«flf IB ffabtaC? *ft® MtM MCM MfaC® 
CMCMCfM I 

IB? ftastM cf lew wffa nJlfi ft« 
CWM1 M'SM t>m% I '&. Mslf tM fw "M&3? 
cvtmi cncs «r?MtM ffa?ra i 

$C*l?5fa Mf$C^fC*?fCn 4?> *fH?1 BhtCMl 
5M *i)M“ f f*ff1 CM Cf N Wt^5 

MMC c i‘M MM, lif« ^CMCf SflMI Mh I 

?^Mf" C^fMt MfCtf, g-pBl f<C“lM MMCMM 
fJf^lfCMM MCf 4f MfCMM ^ftsf’TCf 
fMI ^ 5 CMC%, ffl f?>TfCM 

^MM >TfMtCM) M^M I MtC^tf, 
^r»T«l fMI $.W MfCMM fJt*It5 MMM 
'5f^MtC 3 TM ^("CM, 'SMM 'SfCMf 

MfCMM fTt^fMQ ' 5 f^fC 3 JM ®rt2f W* ntH, 
4fMT1 f31 MfM I nCMMMI 

SnM f*l«a fW I 





*r$f*rw* ’Ftstr^rt i$\i* 

«t*ltW1 w I ^t**T* C*\? ^ OJPI 

C*«*l ^5 fafes IttR HHJ I «!fre *1$ 
<4$ f»fC5* f*RW *fo( ?H 4ff»f'S a*|B« fn 
C^l starts W ?*— 

$fC 5 * 4 WT *ffo® 4 t$ C 5 W C?«n *W1, *tS 
tff$t5« C*R §fCM r^'53 

-sTtf^ 5 ® **t fim i fos ^t«ft5 ■®T5 
w 5ff I qf$ ill 3rt*13 a® Wl Wi 
v5fr$ sftRI ^18*1^51 c?<fl qfs I CW 431 


c?4i 4tw C4, *f«rcttf ^5ta arfi^R *£k 
city iti <4i< aitata *w w *fta 
^rfoswi »wtM %$ w i <al *rc*t53- 
flfan we? it:v, a *rt« ifaFff 
i>K4tal ntftntftc« «t*wtaitfl 5 T*it 5 T *1 
W I |"1tC« <4$ 4t<3l W* 

C^ I ^®t*t$1 <4$ C4 «IT35W3 

3W, c^1 «f«* fags fcn* f^s th ; 
C444—Ef«lfa33 *f43Vt3 « 

<fl^fBc« *iw 4 f $3 *ffil 4 t*i I w 



4tv, 4t$3 wi «ra*i c«r* wt* 4t$3 «T4t* tci ajtCTtw <4*f5 4jt*r* « 
Wl^iwii i»t»ittenr *st*mt 3 H carcv w* fwri anti* ?wfe 

*tf« «in 4 t $3 4 * *tc 3 TOffo ft** «rt*w whwtB=ii * 3 wi i 

VW ^rtpr i 4 ft ft^fe c*rt^l fi, <Bt*pi c*ih 4 t^* wrrfc ’fafoi 4 t*j 4 i 






fafafe (Speci6c volume) 4a> 

^tn^tan :—c*ta Wtofa m aita^aa aqts 
«rtoai \far, ^ •nrt'fiN «rf« 4** asateta 

(mass) «rffc cafB? atFf a»!W 

c’tWiftPiiwhre^®^-^-! w\ 

gram 

<rtjpr 4$ fatal «rtaw ft:a nafai a* aca 
faaa arfal ala i «w«: 
$tn «rntPfa w »w fatal «ita$a 
lf% care ate*—cw c?atcai w 

fei *atw «itfe oral ate* ca, fatal 


Nitft fwf 15 '■r«jt«f ajastfa* ®i orata 
WC 5 Sft 5 ® «Wfr flu 

(c^«r=r—flrfw, ajtsrtfas, caFtfaata fcwtf?) 
caatre w i sftttani ca catei tafa 
*ai v, call lys: c«rW «w frtwr 
ft* at$ (Alloy) i *a< fsci c*rai atca— 
4$ fafal *ta«jr vt^pw atata fcnas 
ft^n i <a? neap fatal whwpra feaa 
wtw at$«fta's «r«ta cT^rtwi wi i 
«4<tw at$fwi 4*13 ftiti 

ftwapi ca, c*fa-*ftpra ft* afs^fa* 



«?ta$caa ffo ata astnatata B*ra> fatal ^itasa at$a sHatai <w sfataa 
ftGflfo ai, fcas« asfacaa awai afaafa a«*ai nfaat*i *fa« ac* at?c« ate* I 
fftia *rc*r« jp*t#^ i *ftproi faw at^aa w m*\ at$:—at^fnac* 
c*it*ta aratfa *a i «ft cafal 5f*ift *ai a«itata aaa ca aT$at*ia *H *a, «i $a 
** sfl i c*it*tc* *tw «w, «Prtf (Ductile) *aata *m aeal ea«ai v i 





[ bb- aa, wwm 




ctqftcaa w f>i^i at$a*i (Slag) liftBfl 
fo^a bw at* i ^stgfai aaa gjft rtif 
’ff^'$ sfaftcsa atoa a*ai **, >aaa 
Ca»f fagfel *ft^»f»T 5C»r *rfc*r I 4$ af$a*lC* 
a^a a$a a*at a*ea atat® *c<, air® ca 
jp Stsfea fa^a m bt*l ajfir I §fCFa fasa 
W*\ C*tCT Ca a$fe tafi 3Ca, *ifa si 

^a *ca ata i wiif wr ?c»i 5 ^ 
c«cw fttca fa*t«i ■« faat<ra ?ars 
*rtca i 4$ «it^w <nata mv awfe 
sffaai *iwn *ai ^a1 nateia asffaat 
« w tffaai *c», al$feca>' bMl^tcai 
fag*1 Caca W a$ ff'il ftCK af®l5t®1 *ai i 
at$*rc*iaoa 5 ? 4a*i af$ ^icnfl a>a i *rw 
^fafa-fawtcaa ftaa aagatca &tc* T sa*i 
at^fea $aca reca fek$ 9w i >staaa 
vste* <Fca cwi *a i 4$ ma a^ 

Ufflftw «lfcn af^feca* faga**l Ff*lft-atC4 
atai w i fas atai sea, cafei ^tae 
faan i aft ca%w atai s,a, 

*t$a '< 5 tn*lf 3 n Sf >3 TO ftlCS «a<?l at^fe 
catfel *ca a tea i 4e« Itsfea 3fofe ^ea 
S5t*r»fta af$ *ca ^11 S'Sats 

«r(qtC*« ftcaa *acs $ca Ca, at$- 

ac*ia f^atoft c'sca feka i 

aal ata*, at^aC*ia 4?fe j^afa *lta^ 
V 4a*. «a*! P ; -g^at* 

j^atfea fena §aa\at Btn = ^v—M); 
^<rtC=T M=j[5?atfea asatatl (mass) I 

4 aa 4 § fcaaXat at^a still at$a*] 
^acaa fte* feks 3 a 5 *aea 1 fa? caen 
feka, >si «Ffavi ata c&tca*a caea* 1 
^ wtca aii5a feaa'nf^ af? v **, 

'btCT v « -^-. i «flarfw a - 

9 P 


a^fSa ajf>it< ^p=a^fe <w ^a«i *rft«ff8a 

'SiFcaa «f^a 1 <5^1 gm/c.c-c® «f<Ft*i 

^ai ^a 1 ,«=^»a9i ^Mfea «uta>rfafci> 

f^ I JCa f tPlf 5 (Absolute viscosity) I 
-1 -1 

^a gm-cm-sec-ifl I 

^sa?i •raKlBa feaa^ at 9 ! ^ at^ac®ia 
&*fa^ n>?ta =n, *ra^r4 ai fag a*1^a 
•taW aca^, ^f'Sia'lBa §naf n®ca 1 4a a*c?i 
^ta« a^caaife faaa facawi a^ai aaasfa ^ca 1 
£faa^:, IfsiBa ^*ttaa «f^»i ca ataslB acac? 
"sffH Cope-part, ^®fa §*rs 4 1 stc^fa catB 
nfaaf 4 ! a»‘« 1 aft caa 1 afa feicaa ^c-ta 
cafj «^a 4? Ffc<ta ^afa aca^ aa, ^tgw 
at\5f® 'osr 4 a fena btftfca ftc^s ^ca, 
afc<s nftrs af^a Flea §acaa ^twlB 
ai ac® i ftila^s:, ca a^tB ^fa $c*&, 
cafe afai w*> atea wi fts^ca 4 a 5 ai 
4alftaf ip ^?fa atai aaa>fa gc® atea 1 
4 ^ aa c^c4 aasrfe •sfta'8 ^fea ^ca ac® 1 
-saa ^ a^a *lp ^fa <paata m$ ItFfea 
faxsa atfaa ^fa aaai afaea orsai ^a 1 
4«f*IW C?tS (Core) aw 1 4*ra 4t 5h 
4| carta^faa feacae a©ca 1 ^«at f . 
casfa^fticaf a^fei Ffa a^ ^aca) ^ , \stae 
4^fei aiaai af^i waata 1 

«aa at^a 4 faf? :—ca^ta «aa a^tc^a 
4fat^ 4ta asa 5 '? 4a^ f^ac^tfafea feaa 
fa^a ^ea 1 aaa ^fea^a 
4fa lc?a ^ll ^a, ^saa «aa a?f«ffea w? 
a^s caai ga, -srat^ 4 ^ a^stfea ^ea 
atcaf 1 fai aft 4a fe^tftrfe ca*?l ?a, 
«tgw ^saeaa aa«i^fa^ ^caa 

w «fatg fagfei ?ea ata; caaa— 
aai afar, ^a?i Hte^a srat^i 
^a*T wia aj^a ^rnafi vi «a <*ifta* 1 



>»«»« 3 vg^sr sfat* ’ 

f^*? vjflsf fa^tfaii? £rt 3 ^t *!3 fa tffefasi ^ «ttc«, c^fei «rNi sort^R i 

’Ufa l ^$ 3 ^ \®a»i | wp ttt«w 33 fa mm «ff*iai cq gfB c«vfaart$ <fts[ 3j3*t3 

C5C? '®TC S T^ '®t'5t'®tfa 3C3 I 43tC3 ^fs, '«I«ft < s 5f9lt| c^lfal <33* $«*ff'5» C’I'Sjfa 

*f3J3i !pt^^f5 <f«ji 3?ii t?3*t3 i c^W-^T^c-r^f < 2 ) 3*15 fa® «rfa I o;k 

4&1 SC 1 ? ^3^3 <4?{S *f»Tl <213 3W ft>C<3 St^C^S JfC«f fa^C^tfalSa *(f33^Csni 
~2)3IC<S1« fafaj ^*Ci3 3C3J3 ^ffc’lfa? <2|?f8 (Jlfsp c^fSftC*?) SC3CS I C*f^1 3tc*v, 



«N ftft I 


iffac* 3t*)i c?«3i *3; 4C* «rN<n ♦H«a *i®*3i 3tei ?ftn * k * w f«*i- 

^®3c*i3 *t®j«?h <tf«i 3*ic^> ntfs i c?tf>if§ 3 rc* i fes c<ic?l *t$3 \st*mt«ffl 

fa^tfaft s-^fa v = <3 fa^wtPrffa jiwi >r»i#lB« ®t^ ntfli 

fa>13*fa{5 S3, 3t3 I C3*t'« ?t^StatS 3t$3 

v- | fe^cstfafS «t*t^t<ii ifas jjc* me* <ttc? i 

m*\ *nrT<f f 83 wi 

*twi 35 re *rtf% «, «f3ts 3re >r^w SC 3 i <43f3 «its 43*18 fast* '■ftwtiRi 3*31 

C3 apf $3C*13 v-43 Nt*f 3« ?3, C>!$ >|3 St3* I Ffat$CS3 TO <t*fl> S*t CW *131- 

«r3ts 'S'® »ft3^q i *ift fac3 Itcsa fa$3 *rc® 31 i i$\ cw 

4$ &*13 '3*t3C33 *tf33tC33 C33 ?C3 «tC3* iWl S3 Ftafa-*ltC<3 I *®t3*13 


cnfc ntn c««ic^ w?*t?N« ?t$ ck«! c=f'sw 4? c? cst* b»i« ?t$¥*tt? nffenn ^5?n 
s* i <4 nttn ’ft?!® % «i?*t? me* i ?t*l8? «r?tt$? »n«r 4¥^fl; ^ft«. ABC 
ntcai? Sta ntw «ej^fS fts 4?* c»i$ fosfe ca^fta fen? ftt? « 4f?t$ *?, c»rlB ^ 
4¥fi> *ntc?? >rrftw ?n ntt¥ i fa«tE?? nsffe? *? i 4<w ABC-4? fen? c? c¥tn 
?t?i $ *nt?f& ?¥ ¥?i ?i c?tni ?t? i f?^ b- 4? fesrei h, stn p 4?^ c?n 
4?i? fa? ?f$fi>? c? Bt*r 4?^ c?f?t? 'SfWf? v ?c? fanfti 4tn ?tcn\fn? ?j?tt? 



JfN? C? nf'SC?’!—4$ ${& fa? r?C?5*l1 ¥?C® ¥?E® ntfi I 4§ ^4 Wit?”C¥t*l 

*C? I 8iR fbC4 cnntc^l ?t?E$ vs?n r 4?t*l? JtfiltW fafj ^‘1 4¥'lB faf C«tt¥ 

4¥’fS nf4 i 4*tw «i4T^ ¥»i <nn? csfa ft 1 ? n<¥ fai q?c«i «t?tf^5 
ffenc^tfafe? cvU ?t$ cn*?i ^c?«s i «t*w 4* «?w? cntfe nfe, sMtcs? 

fica ABC 4^iS n$ Sinntfesf, 9fi|? fa? nt¥t? i 


3 ®?t< Btnnfe + nfenfe + fafe-nfe ■= 4 ¥fi> w 

(Pressure (Kinetic (Gravitational (Constant). 
Energy) Energy) Energy) 

fo$ cutfe nfa - Btnnfo + nffenfo + faffenfa i 

*>t*cn b^ fin cw nt^— 

PV ** p tr 2 

P. + ~2 + Pgh t - P 2 + —~— + Pgh'i 


jy 


4nt« Pi » v, ; h x - a fa*w bh, nf® 4? ? . fe*®i i 
P2 * v 2 j ha “ C ,, )> 

4 «rs? vs?nf 5 ? fen? stn n^ts ?t^-sn cnc¥, 

.\P t = p a 


ft ft 



*rcfrta«. 

^5*t< at^fVPff 4$ 'qfata f*t«*— 

v. * v ® 

— 2 *** " \~ + fih 3 

'•W1. * (v» 2 —Vj. s ) = g (h | — h 2 ) = gH ; H=»h v - 'i 2 = *ft£3I '<®?i*| af*a 


4*f* A fa*[C$ *fftiW *3^*13 C*3**, 
C fa^C^® fasfa* ** ^3* £iR?«l 

«TC*W a*««| £3^| ^WlU Vo, v, 

«rc*wi a*3*i ca'nt *ca atffc fatfa* nw* 
f^sa at$a «ffeja*r arc** ca*ft srca i 
g^at’ «rfaai faars *ttfa— 

\ vs 2 = gH .'. v 9 * -2gH 

4^ ***i#f5a *t?rcaj aftaai sftac® ntfs, 
f* ^tca vsasi at$ fHaa *rcaa f%®a fata 
cafata «it*c* i 4§ *ta ®rtae® «ttaw 
c*^ wt« *ttaa ajtalS facna *al area i 
»rai at*, Q~3f® c*rc*c« -sra^ar* ar$a 
nfaata 

-V. A c.c/Sec 

v-fasfaa nf® 

A-fatfa* *ttaa c^ai*?i i 
.’. V - -Q-cm/Sec, f** V = J<igH 

A 

.’. Q-A/2gH c.c/Sec 
f** afsea Q-«qa nfaafa fa*tcaa csea 
■arc** ** i a^lsff*^ atai 43 *ta*l i 4$ 
&*rcaa ^arjS a^tq caeai *a i 

Q-KA/2gH: C ?31 K-0’6 

••• 0 - 0-6A J2gH 
43 W *ra« Q-43 at* aw. *£3 
*rt*ea 1 *ta«i ntcaia fsvsa ?t$a *^ta^i 
m *t* 'aitc* 1 

fa^fa* *aa s— aai at* t *ata at^a 
H cat* h *4 *ca «jte* 1 afaa *at*a*i 
cat* t- 4 i at* *TNai ata 1 


t - J~-J ?_ (v'H - v/h) ; 43fc* 

KA g 

A'=*ittiga qa^cqa c*ai*q 1 

f*i 4* aaa ata Q' qfaat*! ar$ cafata «rtca, 

.'. Q' — A (H —h) h«H— p' 

A 

kan/^h-^-a ) 

4W IJfea fs^a *iaq at$a arata 
aae* *ca*i5 ^q® ^tcqfaai *ai *t*ii 
4arca 4*15 ^twt5*i at? nc® atc^ 1 
btotS-nta c»rc* atsj caf*f?f«r ^te®a 

^na ^rc^ *i, aiMtai 4 * ai 4 *tfa* 
atf^a f»®a f?ta 4c* Iteea f^«a faca 
at«at ^a 1 4^ *t^a f««a faca «fatfa^s 
?ata aaa af^a f*|5i "t% *a ?a 1 4$ 
sr ^a 2 fat**: *ca*f5 *raca; caaa—aaa, 
aiattaa fa* nfaa^a, at^ta afena ^t^ 
nfaa^a l ; «jff? 1 4| w* 

staatfa* f?ca «r*H *ai ?a 1 4 ^ 
®taatfa* c*® a^ic® 'saesra 4 ** 
*itm* nf^if^a nfaat*i catarta 1 
^®atN ®taatfa* c^® ==Jpv 2 ; p=$a*ifi>a 
a** 1 «rtaai *ca*f5 *tai faca *^c*cn 
'sitcsitbai *acai 1 

at^ta ^f* 4a«, atrna nfaa^a^f*^ 
*a :—aai at*, it* c*t* atc*a ?j:<r 
*f£^ ^a?i at^lBa "ifearcaa nfaata 
^^sat<, ate^'H^a *^*a*i wtea— 





«ft* * %lt*l ( W 


p t + +pgh k =p 2 + --|- +pgb s + 

JE. 

JE = (P 1 -P„) + 2 P (v.s-v/^+Pg 

J» - ^ 

(ht-h,)! S«R JltC 9 !^ ?$T«> 


VI *i c* *l4t- 

WH »TtftOT 4^H *rti I 

*r— cwt»i <w *t$a 
«Rtt33 ^c*ir qfara ¥i?i qwfe ifw **1 
«1 *t¥. <«fr wi A? ot 5H 

Stw *rf«H 1 ^csa >iftwilftr *itftHT 

A P-4$ srh cm *ai qt*— 


/ pv 2 m 

^P = A. j • 2 • ^ = ^l^hHTJfa 

/ - *t«fa 

vm *= 

p *= A = •fifSTfa (Resistance-coefficient) 

= (Dynamic head) *f\5 m I 


A iffn <W «T*ft?3 fe*T? I 


*t»fa Mj 41 <jtt>n sfaw 

fwlw «T*H «1 W 1 4m 4P=»»gh, 
Tqfif *it*isi AP-c$ f*rC5 

spFH I 

, A I v 2 m , 

.*. h =* : . . . «-. h = « 

g d l 

•ffltah to *t*n 1 to*i nl$-mtc^ 


5 s^«t'5 ffo fsrn ^faai ^rfpitwi 
tow 1 frowwft &t*rft- 

faw ft?* 1 

W cW i§«,*rtTO- 
£ffe*i fa wh, toto m 
afft ^»ic« to 1 «rfofi> ft** *r«t«- 
«fc* ftt^i *u c*fV^tc r s 

TO 1 'i*\ Pr^tra* qfw to *it 3 *wtt 1 



*T*1 

^tfafS a*3l a^1 ata afal aHia* 5«IC5 Ifta *W vflt ^fl 5 §f?ia 

*t$W tfRtf* fR6? I sttgjf ®fa c«tfe CW6S1 ata *1 I falfaarticaa faa- 

i"*itr—aaajaita « nfq frotfiFB Rats n*rtflff%^ts wjt^f^s {8 Ftf 1 ca^fe apt* 

astotlt* ®a wta m$ I aRRcia ^t«il t^aa aststl-atarta a««n 

at?a C5&I Ra aft's I I #ta *fc^a>, aststcia 1fa1-3J*Pt seas 

"sffitatat afsa faifa Ra cvtifilft ®t? 5-w* %w « <wsr licit* i ftcit*fi> 
*ta iwta ®t* ®ta wrfairo aa i t^acw wi-wwfiflt staa <w *ttwi 
ist*fcia w atai fai atga i *tfwi ifas sataa i foft *ra*| 4 *sr 
1% aatta atga 1R*l"f atata ^itat’Ft, ca fa^tR* scsa 4 H a*t*ti-afata i*hi 
a^c# fatia®taa atar atai at®a 'ifaa *tc<a ®ta #f<i §ata? §t« it*w i cjptfasi 
itts i ®tcsft*t« faata afftlfo 4**s falfaajtacaa acatfa®tcaa 'laj* ®t: fe^ata 
ftfa^ai-fatia® Rcifsata csfatcaa ®si fa. $taa« fcifa^ «if%re *j*ti tctw i 
fyfavtttas are, atf**i ^ afataa aaRat fsfs ^ts* atacsa—R:a* nt*t"Hffii 
^ta astRi-at-ata «r«ft=r «rcst*a i aRata ststaa *fas$i ^f*a asta* 
TaR area—ata, fa* e -'ai^fairataR ?ta, ai faaafaj are mi— ca&t« laWi *ta 
^*tw a*tc*wi ll^l -^aRsafc- cw<n^ft^i wtf^wsi 

V**R ajfetaa asre atstfawt^ ®t: fatal cafefaa Raa srata. *t4«i ®ta. c’fcfa- 
1CTt*K area—®t1TC*%* ajfcai at fa® Rf*ia at®, c*ta afgat ai ^fata Rsf 
itw «f®jg aatat ret* at®*, ^sfat* <j3c-i ntca ; R^i f^asrtc*r?r 
^R^TR ^jf^c^fii w ^fa asfc^a «ta c^^ta «rc^ 

i ^at\ at^a e ^tai a? w < 4 *%! c»if? tfa^ta—RR ac»j« 

wzv *ftraH i aftfc-njtfetfl*!* R-.^^i i« ^ac« *ft£asf i 
R^R-^i* ffBa 'ii£ai-c*)r®fjt*i c^aca^Ra Ji^tftfia R^a afai «ta*iy«i I *it55«a 

f®cata aFCf^i f*r. ^f*f w vim— ^na ?Rw «ta*i,f®i Rai^ «ff^Rpai ^aca, 
«i%, a$CR, ^RatR® #wt^ c>f faaca R^cafpt^ta 

^ijiaimtat««ntw^i $fows,i?H fRR-<Tl5a ^cai-«f®^ fa 1 ^ 

wvi |l:«itc^a acafaaca ^15 «faR 5^ csiaca^fac® ^ia^ ^rtf«ca«ia caf®Rwa w 
^t^-Hwtc^a c?c^a w^fc« cr? *raWta w*\ caai cn^ca, (aatwm 
wwtr® =?a 4i\ ^tai l^caa cRa ^fa^^sa inaf-^^at^n ®ta-j^®ta ^fvf a 

Ra artrwi '»faaj«. c«tPRi '5ta*^®i >iacai facia® 





wt*i« fwN 


[ *\r it, >»a 


®t: fa^fa® cn. cnatfi§n ama—'sfaai*. 
antnn-atfanma «ren n3#3i asntta 
fa*ti>a *ac« 9 ca i ^tanamta atam 
a$a I «« . *rf«1 CW «ftCafa*ta 
TOf a? mPfoFI-faffil 5aCl i «ta- 
*tn®ta anfitn-atfama nm nato^s wtmsi 
ml a$a aa I ma«l ataifift^a 
^tt* amj ntfatS afica I 

atajfi^Cfi *ianta aStntnatca ncatSHa 1 ® 
fi ntca "Hf «ft^s c^c^f 'nna ntcn satmai 
ansi ata, ca >rsfc^t an ncaam m m i c*itan 

nt^a (Suction type) ^1 ai C&\an ^51 

fare nafai sncn, atm anhtn-ntntai cnima 
aw cnatm, cam ai itpr mnw ontmai 
nam *m:asr i nntntn-fisitatai ‘faarfia 
nta’ atm <snt3 as fata* nitoi utntcna i 
<sl8 4*15 §55 5tH a fin C^t<®« 1 . cn§l 
nntnH fc atn i ta frnta 3t«n ntafca i catnma 
am 'flVfe *lWt*qV an n^ nfita I n*1- 
ntn-afift ca fiw cam ¥®gv, nta finsta 
firm Is nta fen fifi fi§ atycaa nca wan 
<«aa §55 5tm« at\ ntrn ficn 
Ftffe^f naca i nta^grnta my <8ra« fasta 
ajtatn **ai §fin =rn, nca 'nanm nta- 
n^nta ntsma nn§i ft;yt^«i *ta. cn^i 
finta fiaa i cnatcan fifimta ama, ntfi- 
atnn n«ts fasta my ^aa ajatfa ficaa i 

aa nratfaai satnama *nr fa^ta^ai 
astntnmtm y fia atajfi^i n(8a nm fin 
ntp i $tai ama, ntfaata ^ftaa wm 
ntfntn-atca atajtnftna cata nfS nai ata i 

nsfitmta ^nta atm, as n§i fiai-atfai- 
arcaa na^fa i n^fitnsta 5 ) •ffirffi as a§i 
faai-stfiaFma ^a^fia nw ntn nfita 
ftm ntacaa fapsn, min aftntn-fiwt4\- 


cwa fifas attach i a? *iltnta na cnm 
cn« ataii a^fnn ataja <£ a^a ara^ta 
am ntn aflca fi:^s ntca i fin nfian 
an!ntn-atn afta^ ata—^aa fi, nca^ 
a^an wtn ntia i ^ aaa at^acn ^5ta 
W)rg fiat-atfiapcaa attca ataca, «i«fK 
naaajt^ fia ai naaart^t 
atfic^5 at?a saa atafiaf n ^tfi 
'arssa 5pta i afi A na^fm 'ntcai 
asai ata, ^ta atsia affafia^ faa'tca nt^tn 
sa i 

aftntwa atai—a^aicac^a can ataa- 
na^si i a^aica? can a^ arac^s ntca, ca 
aacn a^taff-f-fawtatai ncaaai stficamai 
'Jtcaa am. at?caa ataa-na^ta afi^^ can 
■nntafi n# ?a fa i aacna aFcn 

at^caa cn? c^ca 1 acn i a^t^tn-atfa 5 ? 
*aatatcn cnca^m ntnta ntntanfin 
cam 3 aa ^ac« ntcaa, a fa $ta nntntn- 
cntma nfi «a afca ^fintn na i 
a<a^ln aaa atajfa^i atfica cna; a*m 
at?caa 'esfa-s cac® ata I atajMcna «a§ 
afi nnfin ^a* ^ta naaajt^t na, 
^ca cac^a atatnrn nfi—^aa fi, n^« 
9j.^ ntca i natntnata §caa^ §^fin ^ata 
aaa n ataa^m n? : ^ama aaa a^fitn- 
atfaca ! ai «IB‘« atajfiaa *ffi* ^ 5 ^a ^caa I 
ntaacafai ^caaf naWta na camera, 
fafi? at^caa §na atait^aa nfea «r»ta 
fafia ana ^ca nten i 

^rajtnn nfia&fitaa ntmfin^t 
atca na nfin"ns enta ata nmm 
nfiama atca aaa ^cnntf^ a*)ca nfi- 
atfi^ ^a i n^foprtw antnten ancaa 
na ana qaaaas enta nntnff-ntnt 



at«f1 


^cltaa, >;>«*« ) 

?faatc® £f®jta^caa aa ®ta a$ *i nfaata- 
<tfc* $ta $qata «rcn¥tf * ca^ aaq cwt® 
ntcaa i *rrcaFa*ta aft®)a « 

a*t*t"f q'^ta (N.A.S.A.) siara* fS. faa 
ctfata ^c»i=t—® c$a q®T®i atstlcaa m% 

>/ s .®tn q$* watt? ataatnfaa? 

af®a s-sf® eqcs i sfiJ ®r*fcaa aF^a 
mw afpsHatca a*ca a^tqc® 

atftca cq^at sea ^av «na!5 nrcfc a fa® 
atwi $15 afal 4*qc«r stfaca c?«ai 
$ca i ashy® *aafi{® afafi) aFq 4 * cqcwa 
a * «wr csii ara, ®ca «rajfaa* 
'atlafet^caa cqq*a*tq ( c"aq-ftf$a ) ®<?l& 
>2ratfq® ^ca; **«fn ^ifcqfa qa- 
qf®q**la c*ta aaf^tiata af«r Mti 
*ai W aa, ®ca cq$ atcaa ^ircarCtai 
as?aaart% aaW-r ^acaa aa ^firatc® 
3®jta^q ?ca cqac® ntcaq, $f«n ®fcfta 
qsatfoaa $qata «rca* a*a a?rc i 

wfatcra «m atai—?rfa «ta« ®K « 
*tfcqfa I atf frawa aM ®ta cac* 
aat^H-atfa^iv a*ta arc® a^H atcaa 
*i®ma ®tn faascaa ajaai *ai qaa^a i 
^qaca? aca^-qcaa*ita nfan saajtaa 5 

<!taqtq 'aafof 4*15 qaq ® *tfaHPt nqta 

*ai acqcsai caca$ *tcqi as atfafac* 
c-tta*i w 4as qtqi as atfaftw ®tf®- 
qfq® *ca, cqc*$ $fa ac®, a^fata- 
atcaa afaataacaa ^a f f5 fatf qfqi as 
<«as «i® ffalSc® astcqi as *ca ftafa® 
a%apca afq 4*afa qfqi Pfa « ^aata 
*tcqi fq* arc*a fw qa *ca catatcai ata, 
®ca atcaa «t®ma ®tnat3rt fcafs® aai 
aia i aFt^a qlfaai ®as 

«tt ;?®1 ® a»t*Rtail Prfai ataata arc® 


<S»>9 

atcaa acaj ataBqtBa-aia^i at^l 

^fcataja ! 

aft®H-af»itai faataca aairc^a caca® 
^c<a fa^c^ cac« atcaa i* «ca cac^ 
a^tftaatcaa faataa ?aa fa^a a^ca aat^H- 
atcaa sfafacah* ^a^ta ^aa i ?c^a 
ataw ^JW-aPa, «iF®ca®a i t afat « ®r5«s 
^taafu «{f®^vs ataata ^acat^t *ca a^i- 
^tcaa aF^ataaa $®fa *ai i facaa 
a^ca ^c<a ®faaPac^ alawn qc«r 
*aafa a?c® faasta’lai atai aacia ®tnfacata«p 
qsaa at^ « ^f^a?i faca qcaaai Btqtc^a i 
^tcaa at®, asf*t"iarcaa aF^afaai ^fS 
fifcaffcia sea <w «rcffN:aa aaja® 1 ! %& 
^l®q ataata feqfv ala 5 ?] a?ac® ?ca i aft:- 
®fc^f^a attcaa fac* asfcqi fqfqa^ta ^t«aa 
qmtcai at*ca i ^c<a aiaatafaf Fa«|aa 
cac* a^taffaatacaf aa'fa arc® a^Waatac^ 
qfata ar® faca «ir?® a^ac® *ca i 

a?tic®a firaa ^<fcqf^ asta^M-atfarca 
^a 'srfac®; afea; ^®at^ ®taa 
cqfa^c^ £ff®s® ^aata m* aata^Hatcaa 
^fatqfa facna aacaa «jfaaa qHtcai 
«rcaf«fa i a?tafH-atfac*a cstca« facaa 
aacaa slat aja^ta afai §fa® i as^ttaa as 
atai—^faffa §aFa®tca ^ap?® fafaaa aqa 
(Radiation belt) I ^tcafa^ta C®tfa® 4®f- 
cstata-i « atcata°^ata-« §q«3t?aa atw 
«ftai cncsi ca, ^Ptakf ^ faftaa aqa Faca 
cacac« i faFafaa aqa®fq ^fa® af^q^a 
aa (Proton) firca q^® 

cq®fq ^jfaa^a c&\aa? c^wa «rc® ’jfaatca' 
faca cacac^i ®ffl«ai faafaaitqcaa nat<- 

* ^ cacaf qaitc^a ^aa « c*tfS <»• 
qa 1 at^q i 




tot* 


fwtff wf3 ^itt»i:33 

3t3t$3tc3 4$ f3fa3*i 3*i3«f»i3 3t3c?«3i 
*ro ®rt3 ^itW3 fafiran w i ^w- 
$*NltB'Sftfc C3C¥ i8»» cm? «8>* qftij 
*rf« ft 1 ?® 43\ ^W«Wl8 «(?ln«* 
«• • • 3tfc*1 *ft« ftf ® I «!t«- 
ft*t3 C«fft® 4*C8tt3t«-* &*tttC*;3 3t3l 4*15 
^«t3 ftftm 3»i3 3«lf® «rtftj« mm* i 
‘flfS 3 * wrci sftctai srtw w» 3tl*i c3:* 
43* n®t3®i «rrt «•• *rt^ i 

Prate’ll *r<rttfft3it3 ^wh* 

®t: *3 flrwwr— 

3? ®f$3-*3t3 ?t® C^C? W1 3f3l Wf 3^3, 
*t3*l 4$ -rf%“!t^ ®f®W e Tt?jfa3 C®3*t3t 
«M®1 «Pft3t3«l I3®3f* $t3 3C®— flt 3*139^3 
§W®t3C*f3 Ifpru 3?31 fcfca 5?C3 

31 I $t3 *TC® S 5 ® ’if®^ 33t35t“t3fC33 *rc* 
4$ ftf*33 3«nr«p| C*t3 3t3t3 *fr ¥3C3 
31 I 3?t*t"T3t3fi>C* > ?ft» C3f^1 3*f»Tt3 *ft® 
ffc3 4tff® *3C*1 "f®*3l S>* ®t3 ftftRI 
$f®*® *31 3tC3 43* «» ^ CTtfel 3^3 
•ft® 3T3ft3 ?1W *f®«1 »S> *r*f ftfa3«1 
33i 3*31 3tC3 I 

*(GW PCH3CW3 3t331 C3, 3t$3 *lt®1 
31 C*t3f?3 «JtC»lt3 *ff®3 «ft3 5f3t3 *ff® C3*f 
^C® ^3 313 1 ^3lH3F «lt^3^C33 
«rfnfa*®1 ®'ff^3tt3 C*t3 3^3 3f® C3if 
«ltOTt3 Iff® C3T33 f3*&3®t 3C® *ftC3 ; fal 
C3^C3Cn C*?htC® 31 «lp63F3 *3C® *ftC3 
31 I VII? f?* WtOTt3 

*tf®3 $»1J iff® ^3 «T3t3C35 ft** *«31 
3C»! 3£3 *t33 I 3T39 3£*C& 3t3t3ft* 

*ff33^ 333 3t33t3p3F *5t*lt3*f3 
3J3tf3 3*»1 *C3—$*C3®F 3C*fc Pt33^3 
«*t«ft3 fa. iFt# 3C33—®33 *3t®1 3$t3 


[ 33, >»3 3^3)1 

^..o.. ul^ <3t?r 3?t^H3t3 Ft»I31 

3«3 3C31 *Ttf*1CTffl3l ^3$|S^ 
C^C3t«lf^3 ®t: Pf. 

3:313—9,^1 *l<f« 3?t?t3-3t®1 33:®1 31 

3^*1 8R® 3tC3 ; fVl 33«®tf®3?t 3ft*M- 
3t3f1 3t?C33 3*3 ®t3 3t^3 I 3t?3 C3 

C : 3t3 p3 «rlCTt3 5«1T 3f®:33 ^Ic® 33«f 
3C3, 433C3i «I|^8f1 f33P^t«i:33 «l3jt335 
®tS ®Jt3 «lftC33 «lt3t3t3 S t 33 I 

3C® 4^ 3f®C3C33 3^1:33*1 3? 3f3l 3^^ 
?ttC5fC3T3 333tl3 I 3^t%W ^f®^ 

5t^C5t:^3 333tl 43f 33C3^f3^t3 3|t3 

«ir335t3 35C3 3tC35 I > C3t3>P^t3 i 
4Tt3 | «IV*i I ^®3t^ ®t! ®Tt3 «lltC81C33 
3t331 ' J 3?3f:3 333 C*t3 3^t3fH3t3 l «ffC3t3 
nf®c3:33«rt3 fa ®tn nf®c® «rt3 

45s.*. S(f|e| 5ff^ C3:3fC-9 3tp® ^t3, ®33 
33t3ft33fC33 Udf*tPr3 3C*f «tf® CTtm'Q 
»•• C^tfB 33 ®f® ( >-3 f< 11 « 333 n3T35 313 

®f®«s~353t3 3*3f® ?C3 I 35t^t33t:33 

P’lfl 3f®3 *Z9 4^ 3^3t® Pf^33 3*t3t3 
4ft3 3^t3 3 C35fl3 3^C«ft33 33t3 I f3C-T3®- 
C33 3C®, 3^C«F3 f3f^33^ 3t$C33 3^ 

3t3t3f^ 1 ®t: ^ft:3:33 3C®, 3?t5Ft33t3C3f 
3*t3t3 *ft® f3C3 'STtf® ^3:3 «(319 p33 
?3t:3l 3t3, psi ®t?:n'6 3t:33 3%t33l 
f33«3 3^3tC®3 3*C»1 ^Hf® ^:® 3t^C3 I 
3^t^tC33 333 3f31—4t3J3t3 
^tPf'Ql 3$t3 3t«ft3 ftWt? 3tt*l C3:3 
3tf3®&$1 C3C^ 33t35t33t3:35 3^1 3f33t3 
3f3t« f3®t3t31 f59l 35^3 1 ^3rt^t3 

fctfPra'sfa 3*t3 r H3tt3 fiar ^3:® 43 ^ 
HWtVtteft 3ft3FH3t3C3f f333^ 

«t® 3lT3 I «1C335 3^33F 3t® C3tC33 
«8fcsr 33t^t33tC3 43fS f3®fa 3f?3t33C33 








nffaiRi *«c*;r i qtfafutpr ft ah 
aftafaarta 3htc*m *rgftil *wi,<«vs 
«»r ^ft ntw i fe*tf*tra* mi 

mrt ftamn* $cw 
ftwt^fti autatutw ca®fa w*tc« **i 
fb^i mz**, call ^Wa fcatfna »nw 
^taftr caca »w ’Tt* ’TC’? wtatiqtw* 


nfanas nftafaa *aca i *to* vi 
hwtft* wtatulw* flftwn fcai- 

fWiapt* fesi ftw^ aftt^ (Anti-meteor 
gun) ftca W*T ^aata **1 asttfST I & 
*f«faca« ca®tcaii aftttar fcatftws 
«taftfa ft*fcaa mi mi% atw ¥flt* 
ftca f<ws aai *ca i 


fwR-7R9t'f 


«trs *tOT»fCW ^ 

Mffaa ffC^m-filter <3H 

■aa^a ^r^sj ftc* THfa^ifa^ ata® a^faNa 
«rfaato c'<c*f»- mm* i -si 

ca >ta ftwr^ ftwt, $t«1 arfftcscw ca, 
ataa a^Wara attsa ^Rs - ? *p*ic$ ca 
^ajtgaita 6t«itwi ata ?m?e\ cac* 
4<t¥a ^aft **1 ?cs? ca, ^faa at*tca argfl 
nfaafa at^ «itif i a^a>l a «ut=r 
aataa iwata a fat caw afa »« 
ft fa cl fVa la ate scats i 

aftfa stcaaai-^tstsr f®te®tafa faaifalai 
aftftwt^ ca, «itaa al^fta a^tla 
nfaata ar^tar astatecaa «Tfe < s e i ca 5 ! i 
g^atei a tea atiia n^f>ffn< ^"‘ifVa 
«ffeatcaa mi fafsa ftwtcna a^- 
as^lw 4* a«fa n»t«f-fa®ta '« aafaa- 
fa®tcaa ft* cat* *r?jj-ftwt*i, ^t 5 !?- 
ft®ta, catffasn ^ ^•taK-fawfa ^^fa 
ft 5 ? cat* <at >ta «ta «hit inw «»ft*itwi 

*9 I 

?lft*rt«i asteNta* «rta®a * c*tfi> *• 
■PM^ffrii *fft«h orhnswa iwi >8 


afn aa*) *ta ®itcs a I I «ta a 

ae-tatecaa aifaa'ffaa s«!W 

>TM c«fc^ i ?8f6 crcra ftwf^fl «ca 

caN i 

al sjff^f'ffcau ftc^ yiaff I 

c^f^ ^d5 ft i 

a| i)^i5 a! c*, 

^rn>iw« mi m* 5 ^ta 5»if« 

«it?w«r ■« cqfa«fftta ’rfa ^rfii^faa 
w i 

*j^-ftci>i* « '■i^faftwfli ^1 

gfrfa* ^f-i^TfBc^ ar^tftya ^is >iwa 
^ *Ze\ ifCH 'fca f 

<Pfrftc*ftf‘f9ta «!1 cartaH |5?flji&- 
«h -«H ecnt^t^t^ta at: «ita. ft"lt« 
JT^fa a-p *U?9tfr* 4* 

^fftatwa *«i fa ft cwc^fci 1 ?— 

ataa ^«tc?C“f ^tfa i 

«rita >j^t*itH< ^f-i^r cl^sft, 

ca*ift a| <rta«ft at«a >t5t>tt»fcaa fofafcr i 
jfWfta 49tft?a trta'aft? ^uj ?f5ca 

^a*»H w ’pai c?j^ i fft'sfa ft? cm* 
ftzmti ill ?I5 Ptta ^c*Wtta ^'ftjftf I 





[ ai, >.qanji 




®t: fa-lta aC*H, aStlWCaa 'SaWf 
ca afa ar?, ®i aaVw *sra 
atraa araataa «npf« a'acl*' fagfci *faa 
*rt«ai care atca i 

atatgratraa C*t«l «C*ft!»t'afrPp«F 

tafcfBI-fcija ®t: 4. «rta faata area ca, 
#"r, catfecaB ««rtit«r®f*i ret ft® 
atncaa atawtre ca §a* ®rrea at*n 
cacacw, ®tre aacaa afaata 4® ca%, 
ata $aai care ai i 'Bitcafaasta acaani- 
aftitw «ntfcatf*Bcaa aaatfoa atitcaj 
•fiWl *ca caai can, a *t®rfa fatta 
a<®tra arhatai o* f®<sft caf*Bc«® <aa^ 
aacaa afaati "twi «• «t*t i 

^iBa whf tafciBfet <ara ^cacaternPla 
«rta. nrt. area, «itaa at*ta ® frsa-^1 
catatfa fcafrea *•• atta aataa war 
aai atf t®^re: *?tcai aa*i *ai can i 
f®fa area ca, 4c«ft* faast® aw aai 
icafla ca, aataa <i?to*tre nf® 
nt^a acaa awf 4ca <at an^fa 
«rt*i stfacan i <aata*ta atrea ®t*f fta 
>« fwft caveat® i fa^acaata 

a«a ffcaft ?ca ®rcaa atwtfaa? ®t*fatan 
irei a« f®aft i 

afoa wtclafa aas-fa®ta acaaai-recafa 
®t: far. f®nft* <aa< ®ta® aitaNa 
nfoata ^a'a^ta f®cata ®t: <aa. ca». 
atfaira area ca, sa ages* mt srnfci 
«rata®: ca\fa* ncaanta nltra ac® i 
faatcaa «f®{B rere «aa *at*a 
are atw i $tai area, <*t »a acaaata 
*ca a** fa*tcaa a$a artani *itfa$® 
lean, faata staata ajtatca sratea’la 
atvratcn af« freni a«a ican, arawtff 


afaar a"acaa Tfa faaf*r«i « aita?t«ata 
n^t^tcaa a$a aaif® artfay® ?taci i 

wnr aai»i sjjsaj w 

catat^^^? (Btfrrfffa )~catatafe^caa 
l^tagtaata c®f^tafaata ^faacaa 
aj^taa fat af^ca cata*rtaafta^ **% 
c?cna (®fa® a*.) ^fofaftcaa awaw 
a^lf® aai ftacw ca. «a^ aa^taa a^a ®aa 
at® ^«tfa® fww, ai ^caa ^ta fac® 
atara i 

4 $ afsjca* aai strtarfw— : af% 

afea afa®j^ 'a'.a c^fca? cg| at® 

a*ai ^a i 4lBa festal staa ar^av aataafa^f 

®t: ^^5. fa. g'jnfaa i «al at®!B fa^caa 

ajani a'aata ^aiB c*t**lt^t tf^acarl 

► 

al^® i 

cafl-at^ta ceataaita « capita «frt*fB- 
aata ®t: ^ata ^®t®" <$f sut^-facfa 
afai ^fasfafttaa artata i fofa acaa—«ft®{B 
ca aa c?ca cat ai ^iaa are fa acac^, 
cat aa c*rtaa ^ajtl ataa ^aca i 

fefa acaa, sat^-faai atatai 5 taa ^aata 
ft'® e l afea"aa ^a* ^t sa it^i wtaata m 
a«n a<f® atai atca i ^a ^caa a«t 
4t ^a cwac® i xi)t a^a aat«ffB aft* at* 
atita ^ at^rtcaat^i aiaca, «a. 
<aa stftai car? cara i 

?’aaa 'a^a nt af^r^a fafasw cwra 
aaalt® ara atre-fitPsfaftai ^aaa^ta 
caw faatfaa 'aitatraa a^taj ^faata faaalB 
^t aca «ftcal5al ara cam i ajfefalaai 
faa araraa ca, naa®t a^^a atraa 
areaa atra ®tar® anjlas ara i 







«rcttTO, >**•« ] 


♦Nr s*wta srfw *a 
^totcto to bton *if$TO«p 4*fB to 
TOE ffa «ltt*fTOt* ^«tft^5 i&n i 4t ^ 
?t *jtl>t*ft 4?fB T>C#* 5|x5 I 

$t* i? 5 *>E* TO* TO* 4$ TOfe 

fro* to toto. to* *tro* c*t* «t? *i 
*M 4w *^zm utan cto? ^zi i 

TOtTO C^C*ltC3 C^ft *"*11** TOC*f $f*1 C* 

*twf* c*tc? *1 c*t* *tw* *tTO* 
¥tf?TOC**. *fl ^TC5 *ltw I 

to! 5 *rlt*n«w«tc* £«ft toto$ 4i\ 
*c**tf> to *1*1*1 ***« cron zm% i m- 

*FW*1 4Wft 4$ TOTO JfW«J 
TO *Jtf? ftfCTO** I faff? C*t* CTO* 

4Pft?=r, cstoNit* 4 j* ft* to|B c*t$ fro* 

5TO^» C*fETOS* I 4F5 4* *ft*tft^1 

TOtfT® TOTOS I 

TOf5* *£** *Jt* *tE«!t* *tafoHt*1 
TOtC*1 *1 *t?tt*1 TO I *tOTf* *t4t* «N- 
TOT 4% TO* ?TOCTO 5f*-^f% TO& I ***t* 

c»rc*c* *t* c^f *•• ait* *ft? to* **rft* i 
*twt* ^tatroftl *afa* ft* *c* f*t* 
*mrcroi <* *tWctt to** $to ^fts 
nt«^i *t*fm "rofafts* wftiw ntcroi 

to(B TOTOtcs* ^ 4*jj[ ftm car«n 

«rwNr* i 

?jtftiwfftit* c*to*ii ntffr* ’ift&fftfo 
cfe??ri»i* 1 r® 4 t ft*a w« nwron b«i« i 
4t *®|B? *pi *t* ‘from fa$*t* 4*fro*- 

c*£rt* ctoh’ >rwTO*r toi to ca* i 
*tftp* ft*t* *tft*1* c*ft_ 5 fr® nw- 
rofftt* TOt*ft* ft. ftf*r 4$ ftwr to*toi 
* t** 4 to TO^tft&i cB^*ftifa* **t& 4®i. 
fafc*t*r ft-fcTO $?t* *t<**1 row* 
to** i 


«TTO-TO ?■*(< Pt*1 *tTO*l 4TO C*t* 

f*i cto*i *?* *1 to*! •nrtfircTO ntftTOT 
STO'tfarc** »t*r 5t*!fcsri c^rt^s *ftw ftp *1, 
C=t ft?IC5 TO**Tt* to^ 4? toS> §«tft^5 
TO i **t«Pt"fJitifrc** C5t«r >e ^t* **t^tc"f 
TO* *t*1 '®*S'5 < ^< spfcw ft^gs PTfW, <ro* 
4 ^ to(B «ptc«? *itncs ntc* i Jff^fft^i 

C^C*t*lftF ftft* 4| 

iNlfe^t* TOfB ^tc« <r«n—fta9t*^C»f* 
^5t*t^—StFTO C^C?!tC« at*W* 

*ft»ltTO I 

ftpgfci *iz*$ c*\i{ jptoc* 

*J8|i|*f e C^l* ^TOC* C^t^tw, J81 

«t*n «w*ftc*i ^*tc* ft®t*f*iTOlBa 
«rt*'S ^*f^*t»(C* f*^ TOTO** I 

ajc« ^*rj'8 fiaii ft(^ ®rtc? 

«rt* »• «itw «fTt*!^* frtrPi j|jf* 
^t* ft«rjt® ‘C5« f*§ TOt*l'8’ ft!TO%»!*, 
vSTO ftsft C*WtC<5 C5TO%*!*—Oft* 
JltTOTO ?tw *!tnftt* 

ZiW '«l*C5^* *c*?l *«ll ft« •'4ICTO 

cn«ft*ft ?t*r stovs *rtw i cff to* %t* 
4$ «ft**rtBi ^f?i® *c*it to* TOifroi i 
ftp? ^t*r »fWJ^ ^c** *c*r ftr^i *i 
*tc? *w, «i c*^*i *?*—*? 

croft *t«rt* ita ftwt* 4t 

^!J ^rt? C*R*C^ I 

TO^c** to* fro *itf*^ ®*ft^ftfB 

8fTO** ^tTOC^C® Vlfi* I 4fB nfrotTOI 

*fscf* ft: fir«w t¥t* i f^f* 4t *?* 
ft^stc** «w«* e fan *itf*‘ 

^JtCaftftfTOlC** C«fftlC®^ I 

®*ft^ft* «fft6$ ft*t*t* *fftlCTO 
*tc5 ?t«n to 4*i5 fw i 





[ in ?*, wnvtr 


4f&t* ?t<ri ?? fastat? ntti ?t«n cto, 
c?*tft?* fefaa-gfctB? >rt* i 

its® «r« ?fat? aa? ast&t* c^c^ra 
aw ^s 5 *t??tc* i ast? n« ?tw ?*i aat? 

4® Wf#? *llfatfB SHt® *t? 4*? 

ftw* aa$ fat** affata? a?T fat? «t? 
^tc^ii atai wr *?t« art* i 

ft«?S? \a fas ^tt® «tw *i, «t? 
aa cw sfar *c* ?w 4a< 4^ 
sr:a tfCte aas ^Jf ca at? afar® atw 
■sta fat*? ifa? start? i 

ft: toft?? aata^ *c?w ifai 4$ 
?? fsrw faw?? ar#tw aca 
aitoi state 5 ? i Safa?*!*?* ** $m stai 
a^fa 4t aa? asfats 4i$ fataai 
«t*l fat* tsars cncac^ i ca aw, 4??tw 
ca a* a$a *ar « st? fat? csta i 
4t?t?*ta?? > ataaatar caatat? 4$ 
aja*i afa $Cfa ?ta fast? aaa njfafa 
??csi a^ta atca i arsi facaa *rfa? **j 
fat? c?£f wai asa, esc? -aw? ca»il 
wai asa ?ca 'jtaa ?c?j faai *cfc 4a? aw* 
'®t'?t i ®tfa i 

ftofastac?? 4i$m acacia 

ca, wa ita i? atta sfstfa* *ts ^ca 
aw ca|f ftat« aft?, si ca fiats area 
\ca? ataj ata 4i astci i 

\ca? ac*j aa ?*w* awfta <atc* 4i\ 
\ta? acaj ffa-faww? c*|a nw ate* 


ai, c*fa arcs fata? caat? Pwtroti *?ta* 
aa’sfa ^ca? atai faro ajait? w 
fat? 5 ? «i cats ntta I 

fas tot* ataa—ifaifa 5 ? i*asi fat? 
Itstaae air? iftu *?at? c*ta *t?«i 
?t*ca ai, **:a<c*ts *??t? w <st? 
*t«? ai wi c*ta faa? *w ca 
fa*? fat? a^at? ^a^i aa« s«taats 
?fapta ai l 

ufas 3?fe->r^t5t?p5i *tg 
^t^ca? 4 *® Pm-sffcifca "leaf? c?c? 

J^snfacs ap®-a?ita a ! ?t's *ftt? (Ultraso¬ 
nic flaw detector), 4* a <£a® ?? fat? 

aFt«F ?t*f i aata? aa aa^a 
?c?a esc? 4 (5 ^*taap ca^ a*ttoa\ aw 
alal ^t?ti i 

3p®->f?ilia? ajl^la® ®ica* aaa^al 
*t? caai ca? i 4$ i\$ arc« >f«5f ?t® 
*irta, cal ^csfl 4^ a^a ??fea nfa^aai 
a s ?i ?t?c^ i 4$ *f??t*t? >if*M *it«r*rt 
wi c?iata5^t« ^BB'^a *ca*?t? vtt«r 
aia^tca? ®*rt?t% i 4a*i5 afa^a |lfa5 
a?t?rw 4$ 4i ^<nr « 

c?^f®N ara^i nfastfiai wt 5 ? nit? i 
4i I ?s fat? 4?a afNfap^ « l«nf® 
nstv a ! t? caai ?t*?—w ^tw 
% a^a ?cs? < 2 ft?tisfa ^cdi <ut % ?*na? 
*Ptt«f? ®ft^ i 



fait* 

377^79^“ J •£><$<? 


Jlr*f 99' .• J 0 J 7 *,-^77 






sw etzrn wtf wfir® to« *tttc** win to «« 

torts c«r<rt m i «w *rarpt *nt* »i$fa5 59 w ittit« «wto 
5C5 *tc$ 1 t5 *w tow n^\ cwai to ctto to 1 

to Ifa c&Wi n^\ tos ^1 *tcfc« tot ^5 ^ 1 wr*i ixtoii 
caw *tf§ to <3*t 4*1 sesi to 4^\ tft* <to to 1 tot* to TOfar 
bq^i 4^1 TOtcas *rts ctots *s*c$ to 1 TOifrts TO*TO *t*tw* 
•<rt^i «tf^?;?i tft€ 1 4 TO ^TOfct* c*rc«f* < 2 ttott*t *M toi>i 



Sffato 4ft c«R TOfa <iWTOtM ^T>C3 TO OT ^ 1^1 WffaCTO **W CH 
^ «ftc^ 1 w *iot tote* ^rmii ^1x5^ *Jtw« to* 
to *rto to 1 fa stc* **c* to cwi* *ttot* *ro *ito 1 



4^1 ^*1* C?*f*ltoil *tft TO1 4^i>1 ^*13 WtTOfe 3fat* 
mi* *tTOtfe mUl*\$ WTO—<St?li>1 «TO '«TO 3l-fTO 
qft5§ i m*\m *i ^tfcfcTO *tto *ifw ^r-f%f%^5 ^tw* «rta, 
^t*CT muu to to ®to fa* «ltTO I W «t«TO 
m\* CT Kff&B 53, <«fr *tfal cm CT&1 *ltTO I 

-*r— 


cfafi* -m 

TOlw* stro *ra*if*r 5t<s rtw, «tw* iwmw *ito *a.m ua*fci 

TO* wr «ttw i cTOtw* *tw Rtfir c*t$ *toi 1 

*m *rfato w fa TOTO *trot? fat*r 53, sfa c^r stw* 
Rg>S 53 I cto* wTOw* *t«fl fa»ra ^si i $t* *tfr fa 

»rspw ntw i cetera «tfafa *t*:»t3 Ji**r mmm\ m to* **i 
«rtTO tow* i <St* & w fa— cmfwft mi * ^iciii i wifc cro 
gtTOtfc fa 4*rc fa, *t*5»r«f»re few c* it^t«?t *c<* to 

to *r®i i ^ c*t*t «r®i5 »qpM *to mw w* *wi \ 

RtWItW c*ft®1 ^R'8 T$Z$ ©fofcl I ^tTOO>* 3i*f 

« gtiw <£proi *roi i ^i cww wfata t5 fail toi i cn ^tTOcfot 
^ pwfro mm to srcfa *toi i c«rfa to to fa *to 1 
w, «rhltfat»i ot ^|5(OT?w fa* <ro* qw *ito* *t« w^tw *tw 
owtwfc ot ^Uz*fizm 5$J1 *to i w*tfafa ^st fa$ «itrt 4$ 
W*R *ttTOR I CT TO foft ^troi»W ^C^C’ar 'attest CTO 

fafr ^fa CW— 3 Tt 9 f, 4TOt^5l ^51 « cfal I qj®1 

««l fa ^nt CT, ^5 attTO «1^ cw I *rtfa 
qjsl ?rtTO^W SUM* TO ^ fal& f«ffa fsicv 'iJ^* «t^t«RS}'® 
mm to=i i *r*fa $t* ^ c^tCJW to *t^?i qtta 

fCT CTftW CTO I CTOW 9tTOC^?t gat mftl& to CfTOI $t* 
^t*t w^stwi tow, mfe mu fm *tfcl toI *ri i w 





*lt*« ft* *9C*Tl l C*fC* ^«1 

TO ftwc* ^sfl to fa®i, csft* 1 to *ttfro c*t»i i c*f^ta 

c*H*ii>1 ^**1 f*i *t**j *g ft i fro ^$i ^ cto* 

^ ®tc* *dt* *trf% ftt*rc i faft ***m TOtw 

csft^ft *sfc ?®*&* fro ftt^ra cn^ arc;® ^rft41* sit?^ 



df «W*t£«f3 *«I1 *1TO *lt« I ft ft fwft^—“Gemini Tried Captivate 
Hamlet. Schemed Lost, Tries Performed.” C*ft*t 5OT1 

ftw? 'si’tatta? «?t® *tsf *tfit*tti> *sc® siWoti i *9ft* 

'Sjsta c’f 9 ! i faft ^c^ra—^tft wj 




[ >trf MMttt 


facM fwwfe w cm c*mi vu cm\ Mtc* ?(i i w $fij w ftcw* «Wto 
^?l*t* *c** * *M1 &ti*, W f*g 4*i>i mi^i *?c^ sc? i ftft 
w ^t*tc»r? ^ c*imi cmc* *$*«fa *t*m $c®r ftcs ^faClcs c*c*i 

f*£»TC, MtTO «(tM C*& i C*T* *(«f mi® *1 MtCMI ifWJfrf*T 

♦rf«IMlC$ 4CM Mt$CM* $TC$ mm tf* 4 ! *CM I MWMM CMtC*?1 

Jt ^[wc*r»i5(ii cq mcm 

MW *ltw—C*fr *WI«f»! CMC* MI^CM? 3tC$M 4* *U$* atM*?*! 

f? (fra ari^j) i *r*j *3c*i c*mi Mtc*. &* ctotcm <w«f»i *t*tcM 

ft»! ft* c*\i «tw MtWtPf mv«* MWJ tad ’StM < 3**1 ?WW I 

( Gemini Tried Captivate Hamlet, 

WtW ^®T* C*!M1 -J 

( Schemed Lost; Tries Performed. 


»r*r 



SttfSM MtM 

Gemini 

CMC* 

Tm 

( *(Jllfa *1< ) Trapezium 

Tried 

CMC* 

Td 

Trapezoid 

Captivate 

CMC* 

Cap 

Capitate 

Hamlet 

CMC* 

Ha 

Hamate 

Schemed 

CMC* 

Sea 

Scaphoid 

Lost 

CMC* 

L 

Lunate 

Tries 

CMC* 

Tq 

Triquetral 

Performed 

CMC* 

P 

Pisiform 


fak W&IMtMJt? 



^5 ^ 

sflu 'swrt* 'ttw w ?:®5 ®cf w »i v *** 5,1 

CWfa1 5t$tCT fww 9*to lf?l>1 l&nw CTCT * 

9t9, w «ii^?n sii *u$ i ?f? ** 

fa^®tC9 'ere ? 'Wt* ^«i « ^5li> 

*tCf, St9 *199 *9W1 ^91 ^PH^ Vtfa 5»1 I 

^5 C*tt*T C«f*l1 9t9—’Wft*f W CSft9 9t^5t9 

5?, ^*r ^ c9*t dt di 9^9 qu* i ^19 w *itc* m, 

$43 ve^St^ C*IOT 9t$tC*T9 f’Wfte fa* f«I*l C'rt'St^ ^ ^ 
?v<*\ ^twtwl *91 9t* I 



$*^99 ^f^l cww «w 9ft9—f* *C9 8^ I W* *91 *rt*> 
AB tfs\ \f^1 9t*tCT9 «t9U?9 w 49^1 C*!*i (Angle) *W 
<5,4^13 W$ i ■sraimiOT lf?fet9 ^19 # -rfe *#t CT I 

4,*j m *fefcf9 3®t9 $fl I 45 ^1^1 f** *H«, « if? «?tw 

*t® c«* i *it 9 4 *fcl 5 ^ *f*fct 9 w i crti c^ai fwat 

ftfC^ fa?9l *9C9 I 9*11 W9*t9 C9, 3®t9 ta*T« ^*9 fa* S f" 5 ^ 
*#& fel «C5 I 9t* C5t*, C^I c-5t^ 4$ «rf»9 Resultant ^ Ri l 

4^3 9t$tC9 Wt* 59 I ^t5W ^ Rr^ 

^ 4*&i »rfo wrc w i fwiw^ R *m $ *tfo i 

^tt W 9t®t*I C3tt9 «t9tft* 59, w *Wlt ^ "ifvR «fa* 



*e? i to ?t®t»t stw sit, to fa§s? afes ^ «tfo *c? 
fs?E® S3 •, ^ *rf%s R 5)1 <qt*E*f %f® ^tC5 C5IE3 we? I 

TO sfa ^ »tfo R-C* S^ Component-^ *fTO? »ITOtM 
dissolve *f?, 'St^W ftfSlSSTfll ?(& *ffo L * D *lti I L SE^ fa?s 
(Lift), ^ r ®£t? 'e^csi? «1?»itsj ?*1 SE? 43? D ($Jt*t )— 

C?fcl ^t? to? MiTte fw fapsl ?E?’ ^f^tE 5 ? ^*fE? &&U5 

mstsj *E? i 

<ifc SOTl v G'5?f? ?** I vUt ?S3 ?^^ q\ 2jf%E3 «JtCf 

TOtES? fcwf*TC ^S^TE*!? 3E3J-®t? 3^J>^ ?1 *«t5f *ttt ? 

§il^%T3«It? sw 


ft®tE5l? tffEWli* <Btlf?*t? 4Sll> f^S I ibrii *!ft»I <TO 
C5IE^tfBl?E5I? *W3 ?m?5)f?If ?t^ csiffo msfa* fefw 

<?It *1 fcf? S ?1 St? f^5|1, *tft*M SfatftoW I ^t?*f SOT? c^t®!l- 
?t3*W fof? SOT cm ?1 I OTt ?1 fofiOT Bit® 511 

^?E»T« vHE«IE3^ 'Bltfast* SE*I1 'BltE^tto? 43* ®t? *1EV C^ttf>E3? 5)tn 
«tSS SC? ?^OT1 SSTSEJI? IfastCT I 

'BltCStfk 5 !? qts C*1tE5) ft, 435? CBJt^ t 5 SS^ ^tCS I 3*133 3*^1- 
4®f*R Ito? ^tcstfes^ fts* 4?st4 C3*tji>s i «it®?3*t*i 

^“ir srfttsss *35 c??p^i? w otsJN sifccsss fsc>tE3 'BitE’atto? 

Sftl 3*E3 C3ES, ®E3 ntoil 43^1 'sjfoeiESts^? §*IW5I Re»ie? 

«ltE?tf®E5I? «E?t«R f? 5 ^ WtStf ^ISSTfES 3E3 C3ES I TO«I ^g^tC3 C3C5 
qtSE® SOT ?1$3OT$ fof •fftstC'l «ItC3lf®5I dt?1 ^3E® S3 I 

Ulynv "tto? SfE^J ^TE? 1 t 0 «I’tf?St<-, ?? 1 —^tE?tf®?, f 8 FS, 

C^t 4 ^, 'BJt??^ sfjtsrtf^??, JltBIS^?, 5IJtEt|f>I?tsi, 

cml®?tsi -ilTv C^rf?5T I vUESf? «RE«fJ 'BltEStto? SE »11 ^tWE? 

C?^, «I<t^ I *t? 'Bjf® «tE?t«fHt? ^^tJISlfBI? «lt? 

»rto? 5iW?^s «(E?t^E5i ?j?^« *?! fas ^rtEstto? cssBistot ^0 



mtlto >»«•« ] ^rtcutto 

I m3CU* Wfl JflUCT CU mlttU® JUt* «ffi:S, C*HtW fafo 

55 mlucms uto mm (iimsto uu i *ttou cmzm m*tomtu 
mm umi mui 5c*rl v.m mtw i ^ m feWR mutrn 

mt*, TO *WJ mtCUtto? 5ft=? MtC*W C*ft i 

*fto «ittmtou ^to 5t*r m*«u® *tf*m«i to mu 1 

to "iSfauu cmn«f»i to *r vs i cwre ^iwttou <sito mmi to« 
atwt«r4ta mlmms $tf(R mat? mm's to mlmu® jrrtC'O? to*^ mu 
CW? l «tllTO$ JtltWH 4| uto U*Tl 5U Goiter U1 *mti I 

*tsm mmws utou frol *?, to cmR cto w fora? 
to CUC? to 43TC fa, fapui US TO CTUI ■arrcat- 

tou ^to! cu ms^-nc^s^ tor tom, <iimm to «m fto 

TOt*i to^r totor mto tot*ft—'to* toj c$to cutou to 
fctmwwj i 

«rfW> mwm *tto* yzwt TOutto to ^ *rto*i 

my ^ mu i *iftmi mu* cum cm?—csrl ms cTOM$mu foto 
TOf <J)m futotJtCR* W*t 4 m TO TOUttol TO& I (ill TOUt®R 
cultum wtmwu ^mar cutmtu C«tCm TOutto fmUR TOt* R*mt* Cut I 
cu m «?tto TOutto to?, cnt mfa* m®i *i *ttm *n?tara toI 
*tf*mun ^1 *m< mum i fm, cu u* urn ^1 m e?fu* m*t mu, 
TOR* *£* TOutto mum i TOto ^to «rjwr TOutto mum i 
totur* cTOmui mRto cmm t5 t5 

mt c*?^ri mu i 

«lt^ (^I’T CWC-IU cmCU'Ut'S viiu mwn to I Wfs 

^tututu &zw W] m^far^ c*tt^twi uiumu mzw uc®r <2fm*i 

•tteui CMW i 

«ftisjto < 2 ftm«f^U »fUC5CU fW| I 

^ca?u «f»i c*\z* cu y* tefa 5u, vk* <sjj?i «rrcmto 5tcur 

(Jim m<3j5 ntf% i 


yfimto* mu 



srr%¥?i ’t’R 

«ffg m '31^ «faswtgwg «tf*IW TO <W* TO^ TO 

TO I C gfaTO** TOT*tff ^g CgTO, m C?*f cto 

«w c*c*t sz*\ gig <nm fsifii to to fro to>t i TOtg ^ toto 

TOTO £«fg TO I 3Tfo?g 4 $ C*T*tm TO w* f^53t^ti?1 *I<CW e 

««piTO TO TO? W TOPS CTOCS^ I 4W fgf«3 C*fC*t lilt »W* 

w» wrfa TOgtg w.v TOgni bto i ^mcg to?I£ « 2 rfltg m\m 
ai*™ ?m w.m i 

enta* sto* ^t^r ■3*1, «r*r to tom i gmtwg ?tm?tf§ 

m gw ?gi gMTO 5 ! fro toi—^ toj frfhu fa^ cg$ i 

fai *r*i^^«tw 4 ? TO CTO «P5 *f$ ^n^«T TTFT &C*I gtegi, TOtg 

cgTO cto ^tw fro toi t 5 ^ c?t^TOitg[M? ^Jt*it« i ^ph 
TOMTO* W ftftl ^3^” C»lt *W «l$TO TO^ TOI TOtTO TO TO I 
my cto cto «it^g smt-TOg n?re ^5 c^*ft gg i 

ert^gi 4? c«r*r cto to c?c*r bc*t to c?g ? 
fW*f|gi $TW* TOg^m WTfa fefew *f§TO ^C5|SI—TO5t«gl, 
W*fW «lRff, gtStTO «t*feg 5 rC® < 2 fT*ftgi C^t^TOt 53 I CTO 4 ? 
w*i tojito * totto gScg toi *w toto ’•rirafl nm* gi rn^fag 
*zv to to i eftggmgcng to «tfe^g toststo *mh« enntgi TOtTO 

BC9J TO l 

gg <atnte 5?? bc*i ms m i to toi gtg, <$tc*?g sgcng toj« 
mm g?g ^tl^'T «m gig i ?tcgi smi *g g^cgg >isicg m •, 
c^^ c^^ f^gf^^'stcg fafti *wa «i^g c^sj«i ^t i ^tmg *it«. 

c^c-n 'st’fsiT^ c^t^ ^t«rg ^cg ®?^c^rc^ 

iflTO*f C«IC^ CWC*f C'aW Ht9 I HU *\W* C*T*f C«tC^ *W C«fC*f 

«rt^i froi mg i ^cg gt^g c^m, m m^cgg f^cg gt^tg gjtmtg 
f^wg c^t^ ^fggfi cut \ 

w*rr«gmgt sit^tc^g gtm hf^lj wm gtg—-flgi 

H^iwtcg ^tg wr i b«tc^ gt^c^r ^tcgg cgt art^lg 



ape* 3TO ^TO3 *TC* C3t%t3 TO I 33 3*C3 Vf^|& <rt5 *f<fa faroitffa 

^t? 6 ! to i 3^3 TO3 5C3 c*<§ f303 «»t*t3i frsfa to, 

**T*H 33fe 5Tt*f3 TO I %fs{^ OrttWttift 4HV.53 *[$*[3*3 

C?I TO to C3 fro ^tTO frofe*!—<Dc<ni TO3^ 3\*f3E33t v e 

9\m ^g33«| C*\$ TO3 fro 59 I TO 33 3lfa<3f ! 3 

3rt3« 53 3t3l TOC®I I 35®rt'S 3STO3C3 iSfrtfal C«f*ftS3 TOC39 

TO3, TO « f333 tofa 3*3tf5 *ftC3 I *t9Ht^TO^tC3 3^ 33 4I%33 

3t3^t?f C<TO ^33^f ^tC3 ^TO C5ff5 fro CTO1 CTO—'®t3l ft? f3C«73 
<TOt3t3 fTO 3C3C5 I 

1*3 3? *5f3 CTO 'Brer ^tC3 TOt3 333 TO *TOtTOt% 

C3 33 *1^ « 7p3 TO, ^1 CTO to® TO C?3 I 3? 333 cTOf3TOf39t3 
C? Jt ft^33t3 s | ^33 5<3jf3 TO CTOII ?3l 50rf|»I I 

4$t*lfTO3 TOT ^tofCTO 33t# 3tkt33Ptl-33 C*fTO3 TO3 toTOWj I 
*fa?t£3 <1131 5t*t3 5t5rt3 3tl*I **faap3 TO f3«ftf3S> TOTO to «ltC3 I 
«Jt3t3 <sflWt3 ^ftW 5T3 TO I 31313*1^5 5t*t3 ^ to fag 331 3$t3 
4t3 ^>4 3t^3 C3C*t to '®)tC3 I ?Ttf5TOtf«tTO TOftfa? C-StTO ( ^tfc- 
TO>C*3 3“3f%5 f353 c t’33) 4f% 353 33 ! *P? 33t# 3t5t33l r fc- 

33 «Hf3<St3 3C^ I 

TOTO33 C«f3t^3 333 toTOt*tJ 3^31 I C3 33 CTO3 ^TO fa*l 
<331 to TO, C3 33 CW*f 3CW3 TO3C3 3t«Wf« 5C3 *[VS I TO«I 331 ?3C33 
3t3t3f? *f3F I to® C3TO3 TO^3*i TO, C3^(tC3^ 335^f33 

TO-^3t5^t3l, C3*C^53 3^ fof^ 3t*r C?3 31 I S5$*tf3 '33 9 ^I f®3 C’fC^S 

3Wf33ft33 3f3^1 3 r C3 3t3 I 

C3*ftWr3t ^^<113 ^5t^t3t3 5rC^ 5t3r-CT»t3, C3^C3^t3l, ftwl 
3t^TOl 53, 3tro <331 3lC5 31 3tC3 I *H3« 3!f33« *nr*tt3[ ^3^3*1 

TO f%**1 ^C3^ ^ 5C3 3t3—333f3CTO TO^ f33« «J3^t3 3PC3 I 331 

f3W ^ C3C^ fap«f 3t^3 <53*1 ^3C^5 9ftC3 I 3l^t3 433 C 3 C 3 

43lf5^5 5C3 ^t3<e C3^ ^3 *t% C3C« 3tW I f%f%S OfW 
53«l 3TO 3^5^ 3S?3 3t<(1 53 I 33P C3C*f 3C33 ^tf3^t3 5C 5 ! 3C^ 3C* 
^9lt57 C3*tC^ 3C53 3TO 3^# 3^C3 CW'Q^I 53 I SP* 53^, C3?11& 

C3Ft(5 *1*»tT3 *T333S®tC3 3t3 I WfC33 3t*tC3? «lt^t»f ^t555 5C3 

TO I 3rtTOf%$ ^»1tC33 C5»ft^3 33C33 43f3 3^133 3C3 f358t3*lC33 



*tW I C*Wt®iT *1^3 ^ 4*1 4* 4* *Ft**tt* ®irfc^ *5—'sfct* 
y t* &®TO yv TO I §5® *tC*S WapiHS WtV Tfcni ^ST 9 ltC*« 
^*t* 4w ctth cwi ^twct* ^*f« «rcwr* *nr*ttwr wm i 
*tc*T ^fir^Ftvtv ^*t* < tar < Htc®T?r *fi* c«m fac?fl*T **&* 

^TtC^T^ *tCT I 

^«*tw afh«r<rfa 4* dftww w*r w *w i 

< sft?*t'e?t* 4fc^«roi 4tT* w *jtc*f* «f*fa *t**i i 4*^ mm 
h* *r^5 *it^*r ^tw r®t ?r* i fsj«( < tf%^ *t*t* nww 

*w *r^t* >u^ti:** *t*f ft* *?;:* *ttc* i ^trtfarc** 5Tt^tc*iT 4*1 

*i«r 1W *tw i 

T*ra*StC* 4«I5 jo 5C*T Jit?, <5tf?t* **TC®* 

WTFW ww W ^t« f*C* I ^’St? *tC*1 *tl C*to *t*C*l 

w sm &\ c*t^iF^ *i ic?? *tre wn f*asrr*i c^? •, 

^ sc*i «it?t* s*ri *c* i f*i i»w?r «rotw*1 fa* Tfro 

*1* i 

*t, f&ffc <tt^f% ^ bfc*t* toIct ®t®ta f*rra s*iw 
*tc* i c^ <£* c?c* 5il *tt*c*re vijciysr ?*reta m i *t^*t? 
#ti>t* >lt5fC?T *^Tt5 ^t*t*t*t<®tC3 <5t*t* §*i* fa? ^ram* S?1 faf® 
*t? *1tC?* ^.* <fa& WT I ?ft* «U*W 4«tW^ ^1*1 ^tTOjtFt 

for* 5? I 

A 

*t*l-TtC5* *® * !jf® 4*1 =I#t, IT *1 *TOt* 

*®it*Tc? *t*i *c* i fa® attara fe* *ro* *c*r ^ g *(*? 

>I^?tan *C? I TtetTl TO ^tTtT P(*1-5ft^til 

^ *®>l? e l I ®r(JfT Tt5« f®T >f5I? TW TW <WT5I C^C* *W TtW 

?t? I 

5^1 5ltT >1*1? SC*! ?t? I 

55T«I-^ 3t«rt* CH'ft TC* <ttW I 4V\ T^t ^t $*\ 

Jf't^t? C*C^ ?t? I ftffifc "TtW 511 »fWT *tk* 

«>(tc* i *ras >fT? ^ Tt*t? \ 3*H *?:? «*itc* i 

C«lf^ 0 N srfTO T* CT»tt^T WZW 5C«T1 TT«I *3l I 

till?? ^ T?—I WC*T TW «i»^1 *tt$t<S-*l^5 

CW <xm fwc* mus «rte*i ^tji 



3 <stt§toF5 545 *** 

'fi 4tsrr®t5 4c?5 c*f5ts5 TO45 «tqt4 ^t5«f i sra«c«, ^c®5, c®44t#, 
4tfT5 5t5^f4 I 4*tob5 5^1 C5C* C5l5f| 5tt5 4C45 C?5t«5 *145 
f%5»*t 5ft5tfo¥ 5jt*tt5 1 

>*fc® 5tc®i5 fct *rctt55 4* 45t5 wtm ^tu—w»i5 

c*tfc c*tfc i$u5m *tf«4t»it5 4 «ij C5s* fSraffas c*m 'artw i 
5$ i\\f\v st*t5 <55t5 f*R4 4151 515 i «rcsic* m*\ 4C* i 451 

c45tW5 * =r«fr^ w ^fk^s *w cw i 5® 5 , s 5t#taw 451 sfai ot? i 
*t$ ff% 55t55 4w 4$ aura c^ifa? c*r«tw 5t4i c«f?r i 4W5 c»f4 wt 
5*®r R*r jf^ir 4K cvtfc c?ifc c*ifa 5 $bw s?e*i «fM ?T5t5 i *rWfl«t«s 
C?41 5t5— «lfe f$4 555 «W 451 4tC®5 55itC4 C4C4 <4ft5 I 

<*m vim ^8 4$t$ 45^1*1 b^re 4tc* i to* fa* 5tc? 4tc4i aitc^r 
b9ii 5$ to c?g i c*t4t5e f*s*i ntw—wtm *rm* 3 * to i 

C*lf*K C5t*t^fs? bC*I 45‘v 9VT19 *1C4 5Jt*t* 3tt5 5°0*Rl5i TO 5tC* I 

4* ®rtre5 #1**1 (Hermit Crab) f*4 *tt*1 45* 0 TC$5 4^4 

£51*11 (4T5 4C4T 451 <41*15 C45 ) 5\TO* «ff% 555 Rftl W? 5^5- 
^tsrt to i 4*i JitqfaTO! fofa* ^tcsr offtfbss i 4*1 faf4C*5 4* 

c^HR* * ^4t5 5C9r &»ic* ^?p to I c*i 4wr 541 55 faft* i 
«*£ #f**i 533 c4c* 5* jw wspw 5t5 to i C55t4 cqs* 4%45 
*15 ^t^»T C#C^ 55 I ^^5 >W5 5t^1 »nw?r wfe* 

«f9fC«1^ C5^t1 «lt5 I 3^* ^515 Nf^'® 5C®T 451 5OT 5t»l ^t«t5l 

C^C5 C*fm *K<s I =ft«n 5f5 ^’f^f 55, W ^(t¥t5t^1 ^C5 bCq | 
4W5 ^«tC55 RCW 5C55—^t5fR qX5 Rl5 C5C<5 Rc®T« iS^F 

5?t5^ K*\ »15W C^\C5 5t5 I 4CT5 5t3it5 C^ R^t5 
*15^5 51 *1^1 451 f55-5tfai b^f« 5tJ?P l 5sW 555« 

^55 5^t5 beftfS 5U5 I C«!C55 ^t5«5 apJW *lt«5tfl %5l5l C^I 
*lf5^jW 55C5 5?Of C5C5 «fV5 ^(T5®J^ C5t»11 5^5 ^C5 «t5 5C5J ^ ! 

5^jar f$5 9 ff'5^t5 ^15 *f5 451 55'®^ ^C5 ft5C« ^5* ^5 I 

451 5tC5, 5^-f«4l& ^f55 #t5®tC5 555 555 455C^ b^fC^ 

5t5 I C555t5 *tC5 C555 C5t5 5J$3>1 C551 5t5 51 I «1C5C5 ^tC55 
5t5^tC5 51 f5FW 5^5 ^tC5 4t51 *C5 I 

4Jt^lOT5 5WJ 5C5* wtt«5 *1t^l5 551 f5C55«tC5 &WWC5hlI I 
5t5Tt5 5t«rt5 4tt»1 3|555tft 4^ 55 515*1 «nb*l5 5Ft»l C5C^^ 51^C55 4W C5^5^ 



*** $ fawt»l t 9^, >9 >MJ1 

^ Vtm I ^£99 9C9J to, 91 9ft*, «ll9l9 C5§ fa « 9ft* 

sm *« i 

«Wt* 95l9N9*l9 W*19 C*Tt«til *ti<ft «if%w ftftl 9I^C* *T»It*1 cw 
5t'e?t^ fW*(9 91 319* wfto 919 49“ 99$5ft5T «ii9l9 *t^ft9 

to *ft>! I 51*19 515T9 9t^®I *19 3j9«1*ft»f «rw 91^5 9TC* 491 999 *149 
59 91 9191 9l9 I 

*1#fo*9 fctf *11<t 91W* cm? ^C99* $V& 5t»T 9l9 I *Jlf*J- 

c^tffafa c>ii9ft*ii *11^ «rf«4f9 wto* ^rtc>r 9M 919 

49\ 9t6 9lt>l <j99l9 f*C9 I 

99J C5l*t ^4»C®!9 ^Ft'® <5l1^>f (Sand grouse) *11^1 >ft9l ^351*1 

*rt«rt91*: *1939C$ «ff39lf53 4ft9 I 9“*t3f%9 5C9J ^191*19 95c*T 499 499 
<491 ^\»IJtW'9 §t<5 919 I C*ft5®[ ( Petrel) *11*?t 93i:99 C9*?t9 *W 49^59 
5lto C99 I f$9 *1131 « 9tH5l *ff*TC99 5C2J (491 ^C99*9 f95 9 ^9t9lf« 
f 9KI fcffS 9l9 I 

^totW9 C3TYCV C5lf%4 2ft^Jt5t9 *119*19 9l4l9 f$9 C*fC3 
vfal ^99^ 4t4t99 fiscal fetfS 5t»l 919 I 3ftW9 9l55l9l€ 9® 5C9 
C*Hft9 ^C\g to 93C99 4E* fifo* 59 I 

C4t9l»ft «ft«l9 f*9 *11*91* *19 «Jl$1l>* 91 ^£99* CW *ttt$fi>9t9 
9l9 <qW* fe« *1C9 *ft*1fi>9l CW (to ^tt9 I 9$t9 <2|l9 

4t$»! C9W ^9 fcg fa* 491 9F *K? 9UC5 $E* 9t9 I >199 >199 919J 4vSR59 
mw nm f9«rt9 C99 j 319*19 *1*1* §SC3 5C9 I 

^l**ft*l l ®lt9tC99 C9C M h6 f9f6« C9*f C9C5 9t9l 5ft39 *1lft 4E4 9ft5 I 
^9 C*IC9 2lt9 491$ fat* 9t9 I «t9'®9^ C^t9 C^t9 5ftC^9 

5t9 9^ ^99^ C9F*f 5C»1 9t9 «)t9t9 %^59 >199 f9*C9 ^1C>1 I f59t?I9 *193 
C^'fi 95 *tt^ ^t9tC99 C*ft*r 95C99 >19C9 <51^199 5t9 I «lt9t9 

C5t9 C5t9 e?tE39 *119*1 «1t9tCW9 C9J»19 9l^C9 91 to 95W9 f9f^l >19C9 
W«!9 ftto ^NC*f 919 49 a x ^1919 f9«C9 «I1W I 


%5T9to 9C*tfjt*fl9J^ 



fafaa 


?pi «rt^r ante wfr fe<tfqpr«i 
' fiaatsa c«te* f*r. 15. «itfe. *^* 3&tfa® 
4* aata £r*M—fa^faa ®tae®a 
9)^1 ae*5 atj5 cat* ^ffe-®t6 

ac*fe Iwn *ai *a i 

4$ *tftca 4l5e* to catfc >*15 
ac*5 fe^Wf *al *Wl I few"* TfojM 
n4 ®ajt§>.aaita$ ^ nfMa few fai i 
ac*i>i5 sa^ta^fea *tar *taw i at^sa 
*mt# natoi-faafat* ?(ipi w fafaa 
awfefifrs *tja arsai *taffe«i, 4* *w w 
*tsrfa ^ fecaa'to wfa w chi 

WftWC* to* f*Cf »lr,l'* ^ 
castcaa ^ta®fa wfaa **a^i q irffefafa 
*rfc**a mi *wns i 

3TtS ¥trfc*!a fe*fWt^ Ife 

aMtcaa c*«ta *t5 s *ffe*i ’fcaaTtnta 
ctf-Tl^ ^tBtafei cac* fwjtf>«t ai 
®t*r*f*w fefe «rac®* aaif® festaa 
*eawai 4? $5 §"at® toaat& tWH 
« «rat* ®tn-fatata* tfaT ft*rtca 
aja^ta *ai a tea i 

a^afea l"af® fitiia «r«t*4t* ®ta- 
to fa* $5 <wt taf* m ai 4a- 
>iafetfe farctf-r cac* s®i afea *tvrt*t 
*at® m i 4^ a$a a*f® fesfacaa *w 
cacia frj*i nfaah toft* ^1 to atra 
aw *rftl *ai ata i 

<afe ’Tcaaafttcaa fa®fatal «[®jf** stn * 
®tn *[®*ai >« ®ft ^Jt^fafaata ^itfec- 
^55 ®fn-tota* fefe «fi« *ae® w 


*t*np 1 ®fai aftel *ca cwc«ro c*, 4 $ 
fefe >«• fssft a? *ac® ntca 1 

«tae® 4 ^ fefe to* *a aacs fevrtw mi 
aft* aw fetal aea *e*a 1 

aafftat cac* ft. 16. «rtfe *^* 4t>tfa« 
4* ato? -srfH—wtfrofe fa®ta ^itf 1- 
c®faa m c3rata'f«e5a ’jfaata 
^araft acaa ^ta?a ^ea faatar a»aw 1 
wttofe a’ata «rffeitapi t ffefa 
aftfawa,* ^ffaata a^f^c® b* w 
Wtai, ir caf|(5 ^ b«» csftfe 

f*fi ^ b» c^tf5 6a af»iaf®ata acaw 1 
wfta ^a^ta^fts *rrtjanF afhr- 
fa®tata ac 1 ®, ’jfaCta a^f^ic^ «rta ^s* 
ca^tlB aatotf»itfta «r«i acaw <aa^ arffe 
ftfeta ®fW 34 5fjta afa^ ?ih acaw 1 
c^ac^f^B awa, ffa ^Hca aaa 
jj^sw aaa ^faftc® a*if*r aataa 
a®| 4*15 a fata 4 ! arhta *:a feka 1 cafaa 
a^a a*a aa atgcaa ^tc®a ^ta sw 
^taca 1 

y*y, ^aataa, f*faM-fawta « *sfta- 
fa®tcaa «iea* «w star's «i 41 aKto 
atae^ 1 c*r®fta ^afa ent® ?ca cac® 
?ca a^?®wi caatca n a^cia *att 
wtai atca ai—^rfaata a? ca®tfa* 
«rcata Grata's fa^iea 1 

asrsfffa?^ m 

awi cac* 4 . K * ^Btfa® 4* 
aaea «f*H—c^faa«stjf® c^jtf®fa®ta 







t vf, JKVJ1 


vfaeaa «wt*f* cscvfatcacw vr®, cvfa- 

V^«1 V®fel ^ VC*1 4®fvV 'ejtWl C3rCV 

^t*rcq c»r ®ta csev ti«- w ^ i 
cvVwvrcw «rttf «rvtfv?® 
vs <srs vests i 

C5CVt®fCV<5 VC*IV, C*|fav«OTr VltV 

SC*S 5f* «WF <*• Ifefvk I «|Rs|B 

fefefifc i« c*iib fwitfv&tcaa i 

V[C«V CV W tftSV V*V1 «VtVVl «TTf=T, WTCVJ 

tjc^t vests *rffc*m <*«, fti ®tv wte«ta 
vjtv st* *• Wife i W c>r\vv9t9iv 
vjtvfB w ve«r wstiB 

cvtvti vftv i 

cvfavwiv <fltvfvfev «rtvH?tatv vests 
«if®*ts vH^—vtvjt^tvv fetcv cv«fa 
eve* ^vtv<$ cvfvts *vfcv i 

wfatw »mt^i 

*1*1 CVtV VSl>tV V^ * tfBffV® 

4 s * WtV 3<fft — WW* VI f“ICV CVtVtSV 

=11 3 tvr cvevesv wi vvs *fc^<:^, fecwv 

V*CV ®1 *StV >VV®ftVV VNtS ^faCS CWfV 
fvwv WfWI CVV1 Vtt«S I *PT, ‘Vt^CV 
VVt'V® 4* fv^tH^ VtWV V<2lf® ^VtvjB 

cvtvvi wi scsts i 

Sstaa §nv natoi stfacs fetvi cvtvcsv, 
^Bi vai v?* i <4vv ftv 'sitvtv, vvv vt^v 
^VfSttV^ WW <B|fl<5 fv«1, 'Sffif« 
VI s8ta shw-^ffev se® 


*ftVCV I V s ! ^ 4$ CV, aifjs few *H fit® 
StV I 

vrlfri fcv»tft* »prai cvre vs«F<5tcv vi 
VSfl VtS, ®1 SW < 4 $ cv, afttvv vvrn® 
e<fr&IVt$* ^S 3TtS V^VOfCS iffe-VtS* 
fvevtfvfefo* '«ljtfvc®v «IVS VCSCS I t«fe 
«( c | vtecva w if®, vvq *rf«w®i, vv*i 
f-WI VSV ¥CV VtC? I <vfe «t3w «rtotsi 
its fvtS VtCVl eves £fatS fat® *rtvwl 
SC^ll—^VfSfCVV vv^ *f?1 meva V5 eve* 
cvfacv «itvcv I 

<g^tl V^5f 

cvfcnvcswv, v^^tv «ut(v* «8<F 
VVM «TfH— 1S»«»1 VtC^lV CV VtCV V« *R 
vtf%v fv®fvt <etvvtv ^vtv ^cn bc? 

CVCV flwi SV I 41 ^«itlcvv vvv 

—<^V51jtt^V ^ evtv ^tcv 

^tv ^’tiSevr C^CV CVC^ CVV1 VtW I 

few CVV 5 f%^5V fvcv fvsst^tcvv 

stv V^CilV w ’InS CV (l»«»t) VtCV C*tv S* I 

VV'S civ swtv *iv ^fevv > ^tv 

CVCV ^tvl SV I 

Cvswt# 'Q ^fcvfvvtv fvatvlvi 'V 1 $vtv- 
^*T vcv ^fnev CVC® 5tv I fe^V 

nvv ^e^iv «v*it^tv ne®- ^vfv- 
< 3 «iIB *rc*i cne^l fetal vva ®itn vvevv ve*i 
% v^ew i fo$ ^vta ^ena *ict ca®ta 
cvt’Ttevtn ftv sev vt'aatv w®t vva 
«ftvi vtv fv i 



TSnTQWQ 

«tfo cm* aR^rNtwr* »rt*fr=nr 

$rm issir jflm frsrfa *ft%3pf 4f*ifc to^ i <*t fctm ^t^strhr 
irfaro w ^«rt? ftwircs fafe* nfa? ‘wt* * frot*’ 

=rtc^ Jjtft* nfsThTfai «r*t«f to , «rt^ i >®W9i ’rtoNj «t*t* 

ftfei ftsrfa fror* njsvffre ^r«s i fa^TOa «tf% ^^rNtm* TOP? 

awn: *ffo to ifwn ?nzw i 4 <r cwtffa toj 

to TO^s* ’M’rfrcrc fctwr® frstTO <sTOta, »iwft»n, 

TO«r*r4ft «r$fa ■sTO ^Rrti fror^tn ?zw i to vtw-*wi 

ijfi TO fj to 5 4-jto* *ff*i **i c®i ?cw to ^irPr TOt* 4 ! TO**i 
*rf*frt*rc^ «rc*faft* m i ¥tz®r$ *ffirc f%*ft=r « *A «wm wzw 

nf*TO* 4*13 fMtrt? TOt^Rfa^i mfMt* to fczfcs i 

nfaww f?-ft$tz e ri wFfai ’$\zh TOfW w *TOTO 

>rtf^^T *rfm litfe 4* «r« «rf*r tfroqjfc apr wi tots i srs-ftTOr* to to 
®Tfc* TO* «fC*t*R I C*P*Kt*ffa TOt*J « >TTOff%^1 *jf®tTO nfwiRI 
$*rtro Tfw to *n w ** i vtzw$ 'srt'Rt m ^n^s* TOtni* 

to fro r y stc* 'stItto TOtfa i mi *(*, TO1* whs* *itv?f®s 

«rf%ltTO to<® TOft nftaTO 4$ js-fMti **1m TOhfltn ^ TO 

to TOtcs* feoitfV* ^rr?R i 

[ *rflrtm «r»m TO tow $f to ] 

! 


*a8m>, 'srtTO ®ff«Far cTO, 


*rcV39RW 

>r«tnf^, f^sst 5 ? *rflrw 





> i 5tgt*fNm 

«*i*, *rt?i c^t®> 
*fa*t®1-8> 

* I wt»! 

t*%i «k 
ift^, faff* 

VS | ^Slt^rntw Wfo 

8% -t?fa ?c*ih> 

c*ft: ntfatfc 

*8 ^«ii 

8 i to 

**, ^ c*h, 

«i ^prtnt«i swHtqjt* 
f*M>s, c*w tft&r, 


1 I W *ftW 

c*(ts cntetfr fat* m 
c’ttetfB, 

b i fafo Rfct^rfajfa 

*•, •rifafrfa c*h, 

mmi *t«ty 

a i *N 

cnt: wint^i, 

(®tsi—•t’H’ia) 
srt*—fa*it®i 
^8 W11 


8 «■ i ^ 

*it® <a rc Ifafl fa 
c**t*ii "fWi 


«»i m 

>A, ^twPrct* «t®, 

*t«?1 


^ i ^nfar wt*rnjfo 

« 8 1, CTOt^ C*t®, 


ir\m —fcnwtror 

IwrowW fat* *mri>, «rtstf at ysa r crtl ^P5 afftfai arc «uc«tl 
C^fafcfcW CSR.^PwW f^8 affWf ¥f¥ *fa 


is ft&u 


#*t *rrero, w* fflFl JR<M 


CTOfiK*rrfifw1 q ^rf© W9 


¥t*r* 

^f*wi 

sffini «it*H 

^tSPTC^F fift a TOCS I ^nfi-5 

STOWtfiFS fit* ^tfro WWf? TOCII 

*\m fin tocs wi-tohi i to 
<4$ ^ICTf* TOCW towtfi* *f?fal-ftfN 
*n« to* to— : > rfr* «tn 

4W5 cto >«»>• ^ ®rtS^iM* 

TOtro TOjtir i ^ toh! finite cBfjtf^fi? 
mtfifa* fiw fofa qjfNi 
tos *rt*tnj ^fatiro «Af *p *mto 
»4Wtn fires tos toj to rerefa*rc i 
qjfl'RH ^tw w*-*if«TO* cto 
itwn «m TO&l i 


cto «rfa to ^fasi to* 4finfi i 
*TOfs*ts qtfcfc *4tfci> *i)twfot* 
qtTOfron TOtro >•• Ifire *•• 
Ifi sjfiftftk $ fafto 5*sW«i TOftw* 
^fhfre ?h« *i<« jr^tfi'® i f*$ 

sjtS’t ^atres ^ W fil *t3*l «flt *w 
wfis *tfwi i 
nm *ifi n, tfi-s?1wr nntfowi 
cto c*r fafis W4fai filfa fi^s* TOhres 
W fin *W *W 4tt*l *TC ^fiflFl TO 
TOre, ’st? *ifi> w <$* to 
—*» twt*-TO-'■rfofwr stores w 
wicwTO^i *rf* cfatrs *rtn i ^ 

4tai ^ts *tW«j$ w to p TOtn* *i 



wt*f 'S fiwta [ wn >vr >jwji 

*f*^t*f ’TVJf? ^£? ^ttS' I fal f?f%* Clf®'6 ?C3 '®lt s lSl $1 finifrB ^J^t5 ?>£? 
wffa* cln ^ft»it¥ *t*i *»t» ci n mi Hftff i ?B?t? tcra f?f%? ^ eft* 'aft’ts 
ft* w$J 4t*i ^twi c’fjai 4^ c?'St?-^?*'Q 4^ 4 ?$ srt'sfa 1 

*«Vi rtf *m 1 4 $ 4 ft* fcon *<n eft s $11*11 c«rc=f ?t«n ci, «itwt*- 

Ita Cl, Mr* $tw fj's'vr CTOf3-s5?* «?f * CTOt*- 5 ®** 4*C«f%? <5?*- 

*?t? *tai ** ?*? ft? ib-^8 $fnr *t«it?| * 1*^3 ~?t? i\i f^ivcsta* mi 1 

’ft? ^f*T»t? 4ft ft? ^fsK a?*rfVl5ar 4«fa *f$1 '*? , 9 fftjU-fljfa* ^5^JJt»ltW 
!% ft*lfe*H Cl, ^<f « «l¥t§ ^Jt«['9 ftftSft 1 !? \5?«f 'CJtC* ; CW— 

w* c^ret?-^?* f?f*f?« ft<* « ’ff^jvs ?ft*ii ?f% ?£§? ?f% ^ftqtf^ sfti ^jtf? 1 



OJKSrtT^sJ 



>ft fR | 

i^) ®r£*t fi>*l £ ?£*l ^5ft*? *)& | nhHtfr ^f£3? *H(]^ 

^ft* '®?*-£f?^J ftq I 

W c^Jtfa* eft* «it , T'$ f?$r«.-c5fa* 's^sr^i, 

4£*f? ft«IJ ^*S|t;g ft?1 fsf^NS fpSh^ftqf* ( 8X)* -4 —V? X 

5,0 4 C*\ fa. ) « ( > Cft ft - «■» fa. ) 'jj^ffc *fa$ 

4I>I C^ft? I 'Sf^fgr *f? mi$ ft*if ?tl?<Sq ft? (if? 1 

4tq | "BltcqtC*? *ffaft^ ?fafftf 4t«f? JT*tq?| «fa 'STfft 9 ! 4*^ ?*£??, '®*t e ' 

‘tftftJ'CT? eft® C?3t?-^3* *?| 4t*f? ^8?*-<fa£<[J I S5?*~£(faj ftqi, Cl 

aw ntra i c?^t?-^?£w? m *t«i c*fa min ft-rfntf-r $ tom 11 

f?C*t?'otC? I ^t^lT?? ^£" 1 ? sjctfj | ^ 5 ^ 



nc*wr, »«•« ] C^t?-cW3t%mi 


CT *1 Ttw, CTOt*-W ^rtCnft-SHtf* OT 

-rs nss tfl *w i fests* nfcnn— 
cnW'Q *,**••• sft*l i 

*c* cs«n cnrs cs, nsftncs* faft* 
wr fasTv-sffat* nfafafa cncs prstf- 
s*cn* *?(& scs nrc* i *r* c*3.t*- 
m* farm nc***n *f*c*t *fsf*cn* ^ w 
*w« ^c** *$* **i $ftcs *rhn 
stc*i <s?ft ^en nfts seni c* r «t*- 
csrjtftfa'rri ntc* fasten* * 5 * -rt^ri i 
Rentes* nfa*r£ faft* csfjfft* 
cnc 5 ? ^tns c*st*-s*s*tatcs ftes 
nftwi ?*i ss i *tt*f* ?fti* &ntc* 

fe«,*n c*st*-s*?r nst-jw 
ftm *c* fafts c$jffo* c*cs stfa^fa» 
s*«rct?itc?« n<fc*n*i * 5*1 cses nfc* i 
cents' fentCT v$, *hit*w, ^ic** 
sftstfasl « *SfttJSS faft* W C*C* 
«ftnv5 C*S|*-S** ftc* ^***1 ***1 SC*S I 
ntsffa? stwt fast* ^nfwfS <jfa*fa 
«r*ftsc®rttftSC** £fC*ftJ I 

4C** WJ *C*CS 63f, «fT*fC** C^WC*!* 

ftfss srs * fc^rfara i 

4**1 to c*t* s* ^jft 5 sc* *i cs, 
cajtfsfter* jjn §c*p® seni states* w 
4* *<6*1* cs\ *C 1 >^, Sftft 1 4* 
*f^hs 'Q sfa*r* 3T^« ®5f* *iN I s>’^*tai 
goitre* ssaaft sr^3f « ntsffiftl 
*fac*n*i «sc*l csitfsftwftYni ^ **i 

«ltC*Tft-S*C** ntStCSJ C* *1* 

*3 ftc* 4SSt*I $t*1 nfa« %*!*, 
c**l cn*i aw teas nfal «ff8»i *s* frwri>M3 
c^caj ensft sK-fCt =n i snsfca* fevrfo 
* Sf* SNJ n*C*i 4*rffas *S*t*f 45ffas 
scacs i ft* <^** *s*toT* >r«T5i 


fisfacn mv cs n* cstJtfs* ftc* n^N- 
fta^^i Ftsifc^ sc*, «t*i Jf* ?cscs 

'«ff%sf* mtc»iftt* fi- 
stam« *t^c* i caritf^- 

ft^tc** C^C^ 5T*fn^5 <sfc ‘c*^6t* ft^N* 
^iftc* ^c^cs ‘^fwts 1 fasten’* n:«r sts 
ftftc* 4*fc*tcn fernt^cn* i 

wsts-csJtfsfawft fa - stc* *s^ 
^wi^c* ^t>ifcn* ^*cs» ^ 

<n^c*i* ^twtsj fa** i c*$tc** ntstcsi 
n*c*ntn* sNi snfc^* c* fn '’nt^ten* 
sres «rstPrs *c*cs, c»t sni *ni 
sc* i gst® n*c*i faf«* *s*tn st*n* *fns 
sc* i *ftc“fc* ^tentfas sc* n* 
*^*fc** ^n* c* : ®t*'C^Jiftf**Jt* «fs|* i 

$fi> nt« ‘Sftstren’ 

«rt «^i nf«ffas, >*• ftes c* fantn 
fa$jva>faf ss^sfni c^ntc^i sc*c^, sts 
*C*J ^fC^lfS '« C*”it* ^ csft S*f 

ft * fa fan c*c* ^cn f?cb n®c^ *i ? fafts 
Mjfafil fa^TvcBi**? «*s sstaptrw 
faft* c*c«s trfa^cs ^tncs, nc*rs 
ctI i ft^ ^ic?* *c*t w*\ M* 
^cn Htstes nfc* m, nc* *ts*r*sn sic* 
«s i ftc5 ^ *t® -s(n 1 cs nfti c?*tcni 
sc*cs i c*f*n*t'i! ^s fc*^r- 

fafai^ -®*s'S nsn *r*i «ift)3j5v ^c* ^*cnc* 
^^fei ^c* c*fWs i ^tsr ^s^jfapfi 

S*cn* cnc<3 SI W ** I stes* C**lt* 

*c*cs *H*s:n* ^s*r «rt£fa i ntsi w 
§|5 c** c*^ «ft^c*s ntc* ‘sfftfan’ i 
<n*f5c^ <ni *t* *«itcntc« enst* 

ftc* ^ *(3[ ^tcnft-snst «rc*-r s*cs 
ntw, ^nalB ‘c*stc** ^fthi’—cnnt* fac* 



«*B8 wtn « fawt* t v* 


ntc* TO cwt?-wi ^tv 
8TO9 £rf5*N c'a'f to *w c*ft w«T9 
srmtfaTO c^i $13 wt^fvn 
ffaft-MK <4Cff9TOl fctfifipii 
TOtt9J^ «rt>rai g’stecf 

‘ctto’ *rft i 

*rfotW8 ’ffaftsi to a i 
in^^t 3 ! cwjtfofiwtihn ‘^triitcw 
^fttTO* *i«fj ftc9$ *i<fcw toc^ i 9 ns- 
TO9‘c9\©it99^lTOfiB’ cTOTO toi— 1 «i^K 
WtftWJ*! C9t¥ 'SfK® C9TO-W«f9 

^rr^tc^j *t<tw smtoto $tw* 

^ *ffa «r»rtffo tor i 
’Tt^tw n^cwT^ to awii«^ &f **r 
TOR, “si TO1 iW 

"®i ‘*rfcTO s^hs’ «rc*wi fafa^ frow i 

8fre to ^faTO *\w «tyr fassftftl 

^TO\*f C"M«tC*t ^ c$w «ftn® 

«TO-wto to *mu 9jtniR 

TOIwii-toi TOfroR, <s«itf*r fe*r$® 93- 
itfwr wstR $tws cbIi w p ft i 

«rr5*rw fevifa 
TOR TO cTO“f R9 ^ l *n *rtw 
*f<« ^fatcn Rft ’W c$w »f^j >r^ft 
«TO-w 'jft^lw to n^R fa*i, TO 
(TO <2f^J5F 5fJlt*l %! 511 I Slftfa 

C«tR TO® C9TO-®9R9 >TC«f >1*499 

Top to®* $to 'q c^to* toto^ 

W9 t(w $9ftfa i c*fti ft* v»ot 
TO I $9ftfa W TOTOTO «*! 
cfcfroft ncpntTO** Iftfot* i ^ntutfl 
C9TO cTOtTO 9J*TO TOl ftp 

faft W *t3ftl*ftlWl *8ftl*R, 95*8 $£ft 


TO RTO-TO* TO $8 HiltCT *ftTO 
ft*l wt® cto* i *wr ntffa cTO 
TOC*ft <4$ *fR9 fcvffa TOf to to 
TOfTO^ I f*I 4filCTlWfl wft 
« 'BfWtSJ *i^cwi W ft%t« *ro* 
a, $ ^irtw— 

^titTOs c^arTO; ^1- 
Wii c^arvi 

^ic? «i nc 1 ® $ *z$ «3« i 

IfoftPT i 

^«Ni^“f®: ^ ^ptc^ ^i« «rt¥m 

«r^*i ^ftft 

«it5 c^ ^5 ^iic® nu^ ft 

i»8» caitcfe CWttti* ftg 

^ nfitwsi i 

^*TH ff*f *18 C8«t8-C8fJtft- 

»m «lftt8 «lts« 8C»n 88t5_C18 
>|TO «it9 ^ 8&8tl8f CW I #1 
C^fTOtft^8 C8®f8 ^888 ft&qtw* 

nftN «tt*f i ^^wspc 5 ? 
C«fW 8t81 C8, «®t8 ^1C?8 5Tfttt8J 

«lf« C88t8-«8«f 8lt5 C8Cf8T»IW 

mz? ftc^ ft w*r «i ?91 

$9t*f1, C88 ^Jtft >T^»l 8t9l "SfftufSf ^C9 «1 
98?C99 Bqsift fatffW ’TtH WC’I 
f¥C9 I ^JWB ^8W8t*ltCf *1^- 
C9^*l 9fJ8 WW 5 I¥ 9 1 <T99 

^qft «m >TTO9 sictfjt ntai 919 1 
9tc8t^ ^98^ >rtw8 oRntlt 

^9 C9®t9 9C3 ** 

C9'8t9~ 5 TC9!'5 991 *f^t*11 I ^919 ftl“t9C®9l 
st9C*W—4 TO1 C98f9'®ftl9 f ^CVWl ^C9 



mmi, ) 


c^«i?-OTtr^fWi «*8« 

cr*t5 arcs jlttro* 41 5fW5 trtui i ere ta-w, itrftf * 3^5 ^stfirfl 
fa i Pit ^ ini fa* to cizi 'srtn^ vw *n\ fc*r* crsts-arMft i 

aifaffa froi*i cq-fttsjs 4ft ’ito nfaq 

ft<5$ <rtr wfa ci®rt to! ^ 8 —GTOta-^i^N # l 

*it*tt*ii i ’ftfl cw. 4>r c^ fc«w c^tiK's?itfaftw C5 to* ’ittfux 

m #f erctMw c^t* nwn-iKnr ^tftn ntafi f it fTif*r, «itwtf-^5- 
^ftf tfi i ^wf Wf tw* *r* faft fiftf 5>TO5 >ic«f fifro ft* sit* 5t«fi mzw 

f 5OTT C5, 4t C5^t5-=TO$ ^ CTO I ‘C53t5-S55fa*l’ I Plffo-SwWl fflf! 

W^tn«W4Tft« 4fl?1 Plfafqf ONI ^T*tC55 5tftaf 5TWC5fa«5lC5^-arfff 
ftoift«i i 4t f*n to* to «it«« *«f wet* 

w 3* ftfN pft*Rf t* ®ro wft* j(f cfhw*rlfo i c^f% q chi cto c*fta- 

cto aw swi i 'saw* $«wta iar cto 



*=K f&3t I 

I 3fafTO5 t*fs nfaf C5$t5-35f 4fflWOT *51 

*rt® i ptTO cto *TO5 ahuw to nt$ <itf*f-TO i 


4*tpr ’ifwffa « *5t5 *f5 

45 fagfai *fc5 fcnfafc* c^ « $t* 
c^t^-wt^r^tc^ «?t5 
4f ntTO fcwtoa f cii i $tai 
cf^OT^r, fenfa&s 5 c*®t5 to* ’rtetni 
tftf*w fro tosti f aw c*r to** 
'e «fj wtTO *ftai atta I 
cn TO TOt* *fW >IW 

qftsfi ?t?f*rcf ‘ p f®: ? ii i f N a i 5 t-^r 

*rtfi c*^ w c^f^- 

cvtf%fr»twf «<t it^itcf Itw— 


f^fn^^i w i 

J ft«(t?j*( <flt*f to c>r«Picf wfj 

f^n f«!ltt f51 5f5 =51 I C^'5t?lJ5"t«: 

C5^f5-c^jfr«f^^i fiftwf 
4>H 4f}5 >IS)C5, 

«rf*itW5 ^wtf=ff 'e f?i1-CfW«i 

^5f«5 r-f^C5 I 

f&tai ^f?f5*4 C**tCf ^N55 C5^t5- 
W ^C*I5 mW ^J5^« 5®nff«5 4fiS ^51 

cfnlpn i Ml 

all ^'<1*116 4f5C55ll 45 ftaf 






Wt* « frotiT 


O^n ?$, >>n n*nn 


un c?cv c?®t?-®?v nwrv v?i i ntc* i n?t<f??t? ?taratra?$ srfai 
fTOhfe divis ait*v ^i <afB n^fi® cn,'vft^tvt? v*ic*? fen? nffe® 
®?w?takv nf??tf® « spiw vt? i ?fiwhi tffavfn® ?c? «?*is ?ta f?*£c® 
n^tnc? ?c?t* nf??tnv ?i cnn^t ?? i cv«Ft|® *?—?t? ?t? cvtotn i «rvt* 
<I?tn® c?®t? nrest* fnfn?v 'a nf??tn *fa*t*t? ntnr? f?for «rcn rtw «rf %• 
v?tfe ^c'? 4? vt* i <flfikw-<srt?v-c*i<r?\ vfa® ?c? c?®t?~®?n»<t*ii <?fe cvtvtcn 4rn 

<4$ ?£$? 1ft C?«t?-???Hl I 4Vfa® <4?^ Cn’ft? CtC? «tt?? ?t?JC? 

'Site’ll ?*fl ?C?C*, f?fw C^lff®*? C?CV tft^V ?CJ| 4Cn C*ft?t? I 

CTOta-'saf <jfnfk® ^cn ^ c*f\?t?, art?* ??lS^f?tc?? ?r#t? c?ffe* to? 

?st?i c*rkfef nfant^ si? I ?tc?? fen? fe?® ??m ?j?ti i enn^t ?aif5 fos 



^0*^0 ^0-00 fc£.v90 

3T^ra 

vS *1>. fl>4 I 


** vtnc«r? fafn i evtn f?c"i? ?|c6 vtnc«F? fen? 

■HUfsr 'Sit’ll ®*ta ®1 =?f&® VC? I 4$ fsufe fewfCtf? V® v C?n 

?Jt* ?t?*lfac? «(tVtcn? ft Cl? fa* f?fo <flf?C?C*l? fen? fa? 

4?(S C?®t? W 5Cq Hftft W $Ct® *? I 

4 ¥$ vita ®t? f?c? £®fa c? <?f?c?cn? nev ??>fe i 4*18 c?tt v*rc <4nkn «itn? 
«it??i nf?fs®, ^wa ®i ^?n i «tfe =55 ?c*? ?v vtei vtnc®?? fen? ntsev ntev i 
<«f?i?cn? nen ^vfe «rf®vnv ?v vc? c?«?i vkmfe ntc* ??tw 4¥ f?cv nc? ntenr. 
m i efffevnv-n^f?® 'flfocsnfe 3f??t*i® 'sit? vnqiite ^tst® ntsc® ^t? fen? ?tn c^fe 
n? fac*$ c?t?twi n^s? i ^cn «a? nt^tc?j u*\i* i c^tn fan? ?f ^tnc^? fen? 
^t^ten? c? ent? f?c? sen i «rffe- c?i?^? ^?^t? ^tn® ®?cn? ®ta®i 
sw^f? *r?ffe nt?t? c r®i aift^t^t? ^c? vc«i wffeev«avfe^tvc?nfc?i vt?«i 




sum >»«>« ] ^11 


mm 3*1 <4 c*. *ifa® ■•fatara 

5Tfatt3T *ifMpn <4l 33 C3*t3-*W* 

Ni **w *tw cthwtw ^mi m 3t3 i 

433 «ft3ft33 *t3t*fl33 3t^l *JFW&1 

35 ftww *f^ crNtii fa* 4ftn»ilft* 
<5rt*3 fwc^ fatfa «w pprtw 
arra *#3 rtfai *t*-*3r*i ^tf«? 'sift- 
3t^fol «rsj* U fare! 

croftr-wst* 

**ha«r*t**;***«ft[itft*w, *tofwi 

« *t3*fa 3t3l *ft* I 4t33 3t3J ^ *t** 
^^3 f3*1>33 ’Sffa 3Ttot3l 43s{S \5f3*1- 
f3i^3 I «ft3tC33 ^3 3?fCS 3|tH 3t»l 3<C3? 
3f31 <p «f8|*tt3 *ffa*1 331 3$3 

*WC*f > 33 fttfjf C3 ft-ft* f^I^-CB^W 
S3*3t*11 C33tE3f *Oftf, 4$ *3 3*133 

?»3*$ fifafl «3 I 333 Wt^tsfS fal*’ 
§33 4$ 33 §3t*3 ^3^1 3ttf ^ 5^3 I 
41* 331 *3 *“ft« *t<3 f3fa3*f I fa* WA 
333 C*ft3*8|t*3 «Jtf<^f3 *3 * \5VJ* 
ftr*t3l 3&FS <*fa* *C3, §33 §3*3t*l1 
«l£3* C3«S “lfa ;, 1t^ 5i3 'ad I 4^ «i3*t3 
«lt3§ §3*13? 3*1 ^3 ‘fa’P *t<3 
43S 'Si 31* *t<3 faf*33 m*W 3:133? 
*t*t3 W “ffaTfqt I f3fi <813*13 C*\\l 
fifwi* 3C* 3t3f3in 3tf33 3&3f3 C3ftt«M 
W*31 C3C*; C333—C&W *£*1, CW- 
CSfJtfa, C3*t3-TC3tt*3 f3fWl fr«Jtft I 
3rt3tCTW *t3t*fM3 ^lfi§ 3*3 3®J“ 
C33 3i3i «ig§3 ^ §t3 arc-fenai? fka 

4? c*tc*t nc* «rtc*i «rf3tc33 *fsh3 
*t*l **fw3 3C3j *f*w «itt* 'qfaa 
*tlt*M a 3 < fatf33?1 I *t3t*f* *WF 

t 

WU *t3*1 « ^f®I3?3t3 3# «*13 3fatft*1 


w 43 t 3 s: ^nr^ffar *iTtPf *tft§ 1 *t*ww 
^ 3lt3 C3C^^ ^ dC3 33 t <3*II*3 
33 1 53%33 33jf3I3'« *t3t*R33 33R1- 

«fal3? 33t*lt3t«ti:3 C331 3t3 31 I 
3f3l C3I33 3^ ^ 3?t«f 3W 3C3 331 
4$ 33 cafltfa3«fa CWW fa* %3 3?3T3 I 
C3 r f3^t3 «ft3?t3 8131, C*t3^1 ^^{53 335 C*t*t, 
C3?l3^1 C33C3 C3t?t3 3J33 3*, C^Ft3^1 '*f3f3 
fa^tfa3 3^ *flt5tC3l 31 «ffafa3 I 

«lt3tIW3 ?t3fa3 ClHt** «Jt?fa3 (83^ ft*) I 
C333^ « C^Jt««??tr3(l3 3tfal^5 ^t^tC-13 
ftl* «t*tCT 3tfa C5tC3^ C331 3f£3&S3 
rtt* 3fat3 f3^35 ^13^1 3t3l C3C33 3^ 
ffa-ff-n 4^H I 3t3t33«tC3 ^t33l 

3fa ^NfC33 ^t3fa3 I iff^nC’F 
*tH 3tfa C5fC3 Clft 3* 33 
333 C33C3 *ff«3l 3f3, 3ftW3 33?^^ 
«lt3fi¥3 *t3f*1l*3 3t3l C3t33 

3^ ^Itl*lt* i ajlk* ^5t33?t3 3^11 ^*J* C3^t 
3C3 53 C3C3 5 4 1 3^3 C?3t3 ! <53? faf C’tC? 
«133 falf ^f3faC33 f3^fa > •,” * • ^tFlt'f- 
33 ifl3" 33J^8f «(f3 3|tCilt*-3< 

3«)3 I 3?3C^ 4? *rtC"t—C*« C3r* 

■2ft3 '5°,° 4 ° 'SltC e lfa*33 IJC3 I 3^W3fa^ 

^fai3? e fl ^t3rnc33 c*ar a ^ts-a c^t3 C3?l3 

-9if3fC33 ^ 3)31 (M? ^*3ft«l 
3f3C3 C3t3fa8| I fa* 5lfafa3 ’®jf%=l3 
«rfft*tH3 *C*| 3^3tt3 C3*tt«3 C5tl3 *3| 
331 *ft? C3t^ I f3®t3)C33 *j| 31*3^ 

3W1— C®fjrfa35jfa3 3C3T C3^t3-«3!y *^3 
^t33 3tl C^f3? 31 C^3, 33Sfl353 
*ftm « 3 i t5tf33lt5 C3Cf a f3*63^ C3^t3- 
*3* f3faf3^S fW I 

4$ 3tW3 313«f ?C3^ C3^t3-C*JTfa- 
f3^f3^3l «lt3 f tCl3 4? «ftf C3C3? «I*f3 








*tf atfsfB C*t1 C 5 !®^ 

»HtW I 4* 

*c* sfa-sj’R’ i c^t* =waj ^tfS 'Bf^’gj ffg^i 
fasff%*?[ I ^ts*f JT^aim f\m 4m 
c*ftfcqrtf ctIi 4®fa fife? 


f=i^ wtw f^<rf%^5 **t* n« mtOTfotwr 

faatffai f%-rtar *•• Ifa 5 *$Mw (?ft fix? 
ftrt-r *m 4 *k c*r*tw 4*fe*s**tatfi*t* 
wu nfsf i fin c*ft*i 3fowi f*r»Rtw 
ftm 4 wct« cstw 

4^13 wi *r$wi «rcfe, fas ^U 



8=?^ f&aj i 

^fatm *t*tn*i fenw— : «if cwi cw mttw, sfto — 
c^c* cwi cw mtc* i «rts 4*fr* cw «m fat* 43 
m* >••,••• ^tcqt^-^ 1 * 1 $ awci 4 * ntw, cm oft* qu 
«•»••• «ift*rfa-^ sw 1 

si c^sr *ta 1 ffru c^wft « ssrwsw w c^fa-c^car* ft* 3 $ f*j»ic«ii *n 1 
««*, ssta swotth* 43 =ft^ w 1 4m n« sjtrtftrs fiifotsm ftwt^hn mtt*w 
sot ^Jtfr'efnsi 'Q ’ww'aw cs, fan 3twc*r m« «?«ncr $ c^ts- 

^sfas c*am ^^tcn’Sfi nfantn’t 43<, c*ar («;«ffa ), «jftntt*3 c^arf^r fr»* 
«t$ *i*«ws *stfsf « *3 1 4f fatfam fat* *sfai '®nf%'5 1 $ qn$( sfafam 







¥£*1$ f*T*f jrfail'SC*! *4^ f%f%3J 'aftw^ ^01 | Jfsj C5C? ijaftS Jjjf*ffa 

fef 5 ! *1*1 *ltS*!1 I C*f, v«J sfaj C3FJtf®f^?if*l '8ff^tC"f <fl*j3 

^Jtf’T'Q^I « fWT>T ^t®1 «rtW6 5f^sr 5^>«n faffaji 

c^tfl-^ 31 ? 5fftJT nt^i cnr^ i c*E*cf* i 4$ cm* Prata *?n mm* ci, 
’iw ‘FnffBfl fetsrc ^ai ■sr^t^ i ws ^Itc^ c*.ti> ^t’fcsIS^ *nw 4<Ffg Rc^ftn 

3^fc^ *JC*fJ <W ?C*T 4? Wt^hJ <§S^ 

jfw '5ft j itc f ra -srPsc^ m^ mm* i c^F^rfa ^fV 

, 8fTtC'8tf*(®i ^itCStfisi TO- C*T«ftW f^t’ff?*! 

WCTI ^rMC^ $t*m C ? R^ 41 ^ <$m i4s»8 $ft*M 



«^T5T^r 


«=k fsat i 

^ c^ta-im^si c&sfari *Mntw , «ffc^l'^. s-’ftn 
$fg c^rs-c^ar i aa<rtc=T $ sW’W fas mm* 

*:*! faUfa1 

14 0,0 00 ^tC9it^-^ ^fffs 'G fnlfi 3 ! CSrft^ ^iWQtei'e c*fi> 

«tts ’nfa* ftc^ ^Htwsihl- ^tffoi srrft?® w«i fr^tpra qs> 
Wsi *i® i ^Jt* c^ifii *i irtHM* *ft«si cm* 

«ft*it m *trKPfct *wtf& «a^I 5 *fe- nfaPr&r 'W wnwi i «tpfi- 

NBtavi i 4i ^ 5w«r*r i *tfcwi ^*1 (*$) f®*t?fe 

C«ft* C?t^1 qft* Cl, 41 ^TJt’ft^ 4% CTOft-CTO* C^tt 5 ? C^ftlCS 

ifliR's fa’jfi cmy c^z® mm* i *^t¥sr* *1® ^^13 i 
4$ *rs cur* fast* *si *or« *twtf-f«wt^w**fti 4wf*ni*Pi< 
C *, W8 $w* ^tfi^i 4*fc citfe f**\> 4 1 w*v cwilftwil 

4m c*U ^c*l Ji^ asm >it^twn 



wta $ faaita [ 


?ataN c«tta c?®t?-p^}a«! ^c?? '(ta n? 
ant? *11 afwta-'l?^a«l <?W? aaa'Sfaca 
?t*n? $c«tt5c? ■sm* i fa* afajaft?? 
?»t*t* mis ?i c^t^rtv. atfK ?aarasm? 
aaVst aaa ajata atwta-c*itf«fW? l l?l 
cat? ft?fc cat? a?i a»rca *rtt?? f? i $ 
aw? «fa s fc*ftat? wa at? ft?? ?^?t? 
?fnf? atm c? 7 ®f?-C'SfJtf®fas5t i ?tc?? 
afnt ^Jtfett? *n^ i ^?tn 

afoa «f? toaifta ^saa >itc«i aa an w- 
fw?--ftc»i? a?af? 4ai5 ft«*ta afasfca? 
*t??fl *> c*r: fas fc»f?jftPi& c?®t?-^?a 
ftfa?«l a?r» TO <W 4$ *f>it? 

f??t*ia at&tsftai?? >iat? *it«?i c?c® 
ntt? i »o *tfta ?t*t£ ftaftafan? 
f^«t^1?n ca^ta-^^Hci? ’Tt^tcai *r?Wt? 
?t?i at?tn? ?i?t*tw? ac*fT sataftra 
-iw aw ?i^ig[i^ *t??t e j,? ?^t? c*rca? i 
*fc? a3rt3i ?tc?? fastest* atvftaftia 
•srcwi cvtca ** c’jftftitt? ^aacara ^rat? *ft? i 
mbw atftar? csrjffe- 

fW?ca at?« oiaatn <?%? fan c*t*i i 
4? aw atotc?? ^fatnca? ftF «jt av$ 
a^??, suites? aafa atstwa ?1?tftal- 
*U» »i«a *Kcto ?*3?®? ?wi i 

ftan? c-i? ?? i ftafa a?i 

ala? ca, aaar, atst*r?«??t»t* ?tai 
at*rtn? taftaffltfs? asrtw <st?*p« c?®t?- 
s?a ftfa?«i ac? i fas maai at®r aw n, 
^"*ff®, a«rai, «ap * -fftar? c?ta cavsta- 
^?a af?cs om ^i ftif*r?a asi ?t?r? i 
4?? fa, 03 '® fws ita c? 55? — ca arfv 
atwtca? srca ac?s atn a%—c?« fas 
f? frnjftfrl casts-asa ftfa?*i an 
«ftta I 


«fl^ai cast? cwtfefW? w* c? *[* 
a?1 ?»tt awl, at? ’H cata& c?*t?-a?cw? 
^18 ^ 4lt?faa Ctt <na 

a^H r ?ai c^at?- 

camfsftatcsnt af?e 4^f8 -fKi atw I 
iito «aft-c^ari5 ?ftr? *ftft^ c^t^ 
aat»il at? a??f? i ‘c^ost? 4fa««ft’ ?i 
‘c^®t^ ^r!w?r area nftfs® 5 ^ *f^F®c ; ® feai 
wa nc^*ii a?i ?c«f i c5fc«f c?c? §ai 
«tc??*ii aaat»« ft«r ^ ; 

at?*! yaat? feai ai?t?t, ftc?? c?»it? §ai 
c??i?f?3n a?^?tfaca« feal c??ca ?w 
^?t"i1 a c?«i?jff cajMtftCfa afat*f 
i »it?tc?j *f^c^ , p < i ata ^ 

«»iR a?ft?ft ?? i Sal ?t??(aw? 
ftw c^rn pfe ?t?t? a?? a^ 

?ts ?i, nc^? ?t?^*ftca at?ft® 
*w m i ^ti? ^a? c^t*r c*t:a 
afaatat' c?at?-a?a afatii? ftc? ftm 
asta a fsft^a a^«i 

i stfaafaa ?c? atta 

ftwt^«1 aara $%U afaftft ft<t?i a?l 
?t? i ??fta *(<^ §ai fta oia{5 

??a l 4?1 cat?1 c^ca at:a ? a?i fa 

c*iWaca? aft?ta^, =n ^rasaca ??p?? 

cat? ?^?tftai ai ??tica? aa cat? aa«i 

\ 

c?ca oic? ?t»ifta«tca >?rt« 3tac? ??i 
*fc^ ?t? ? w 4i? ftc? ft^t^ai at?a 
?f?1 ?tfti?ca?l ?itc^ta a ajt?t®tw 
aftffa ?c? ?i??*it? ac? at^ ^t?l ftps? 
^c?c^? c?, ^ai at?ft?? ca^aptca?^ 
aaj—?fi?tac»i? cat? ‘»it?f?a *rffca’ ?? I 
cJi^swca? ?wi aewa aa ?i? 
cat?at? *f? ^a ??c^i ?ftfhi ?t?jww 4t? 
*tc^ i at? ^lac?? c-i? ana ^. 





site «rfasi ®tc? cw^cv® nfa i <*« ntsfe ss 
®ts i «r>rsrifw §csfa ?ai cw ntw cs, 

C3®ta «TfWNfHV *Rifa>!3 63? 43* ¥R¥fi> 
<3r? *tfcwra ?tra« «iffftai *t«s i 
cTOts-csfjtffcfswitss *rs*tn 

*w ksfafarts’ i h^ wm ontm 
>i«if® c®rJtf®fW-Hsr<?i faff* ^tcntscHs 
®cse? i to® c«rfatr»ii ifasfafafc 
ftfas ®3C«rs fafaa«l sc^ cstoRkss 
«f3r^s{ fofafcj i <$m wfa c®c* 

«IW¥ 5C3; cw-^sffa 55 s «' a '° >w 
^tRifa-ss—a*rrs* ^fe^ffars 'ncsffass 
c ^! «hcts C3?ifa cs*l c’tcf, C3i>fa *rf- 
c^jTii ?tsi fatffa® *is®ft=rs nt® p sss 
Wfa fi«(®«ft* ftw >ffa I ^k?rfa- 
«pstot*r* ntsfcsT o ?«tc»i csfafafacs c«rnt* 
stsfafa «(f «itH¥ csfa, 3sa: TOwisfe 
H® I fas «rtwMr, C3®fa « 
sfas SfajCT <435 fa C«TCf C3 fa’Jfl *lfe 
fafafa® w, ®i C3 c¥fa 3^ itsfan 31 
nfatfasl C'3C¥ fa'ifs *ff%3 >•• 35*1 <43\ 
*stf 5i1 hwis ¥R¥ 35 s ) C3 r tl i 

faros sjfnts «ifs« **fci i C3 ! fafat3 C3t¥ 

f3fafa® *rfWk*S &SWJ '-¥15? HPT C3t¥ 

<43* 3?3 *fa® *fakl3FPl nfS3f<5® S3 I 

<4<r *fa® «rrt ««IS cststntcss nfasi 
c’tci i csjjff®® cw nfa fafasrts cs 

>13 4fa??fa 3*31 fawt^cw SftSl «itcs, 
vsfitf C¥fal>1 fat3§ 4® ^fsscss 3® 

cw 4® «rf«i® nfsstl "ffa 5 fa’faprs v iiRi 

3JPM ¥31 StS 'HI I 

<4fe®tl3 C3®tt33 ^fatCHT «ft¥f-fC¥ 

n<W! ¥E3 OfSI SlEV, PifasSMS <**- 
fen®TS, ^fatWS StSfaS, ¥k?3 ® ^CSS 
H^t\CS3 fafaa ^¥91 


C^ft¥ fafaw ^WC^T3 C3®t3-W *1^*1 

«rtsfm n^tfi 

¥^'« 3R C3«R-®39f «r>ltf3® 
^ <!? ’fRfba) si^aj^fs® 

¥*f ■sifafli cw® nN— 
c 3 ! ^ i ^rt*it^-cflfitF®RwfHtpfs 

3?¥t^ 'i)¥^1 fa=1 m, ^t31 
£ihf 3T¥«-i c«fjtfswal ^ r <sR cnwcis i 
fas ®fc?3 ¥aR[3 'BffC 3 ! fa CS, ^R¥ 
C'^Jtfa^^ njfwtsfj HtHVfaC33 ‘<rfv9¥ts 
5^’3 5 ® ^)f«C3 CntS, ¥t3*l «®tfl“ 

my 4C® C¥tH Jff^l affnfc® 9 ltC3 fa I 

3*fifC33 ^37^*1 « fafel *7 s=7fa 

c^;rr«%f3 c*\b aiifa^fa 
swi 4$ a, a* ^f9t*fvr»fa« stcfl 
flu *tfa3f«‘a ^ttf—afV*i: ‘Ikn faw 

^faC3 ^fC 1 ^ I vfll Sf«jf“5<r qfatfl ^Wffa® 

fas '«! Ts r^<I si ^HCs ^C-n 
^Nft*rs : sfak® ?za w ®R'< fac¥ i 
«j»J ^fk^fa-s^^Hfafa HC11 C3®Ht 3* «>;£n? 
T5?®s my »ifa vt^sHi ¥fc^^ 
g’Sfcaa ^ ^¥<n ^J¥»t ^i^-i cici>' Rf’f® 
'Slk^f^Hfafa 3s »lk®M fat¥ ®)fac3 J fi-Q3f3 
■sR sci? f my-fan am-u #* nk 1 ? i 

SW1— C¥H 43¥S *;C3 ? ««1 witless 3fC3 
fagsp«1 f rf?C3 ^fa'W W ¥W 

*i1f¥C3H CS, ?5 C^C¥ 4¥|5 3f*ll 

sr?k® 3fwks w: ¥tcs ^faca v ik¥, 
®ts 3fa*r C«¥ ¥¥“t S3 ^C3 

^fc^T i tfaniS iSis cs W-* ’iNw fac? 
5C^ C5f«1, <>fa ¥#“i si CSH 1 

¥CH 3f3 I "tC^ffl ¥#-r®1 fa«3 ¥C3 ®N 

vs 3*-^'W3 I C?«f| C’lC^ C ? f, 3fa tf-fa 

'S ®S?-fafasl¥tst 3S3 H«; «fk*lfa¥ 



[ >trn m 


wtsT'S 

*tfa to $wwfl tot?*w ^fa*TO faw»r ^taifo nfTO*t« fas <15 m s*! 
to fafafa'® sto* *rfa <w *ifa« ^wi to—t® *ttt*n, ^fron* 

sfanflsstn <$*18 sto 'smiB'e sto \®®$ c^ i 4<R s’l'frwi c 5 ^ a 
'<TO i *f*ttffwt« stain* w\z* qfatlB c**r »w cTO» si smi ^tntn* sfa- 

$n*it* «rfe5i Jitw sfafts i cto* «rt* $s-$statvii <4 c**t nstn 

^p« St*m CTO «rtr® *rtwtc« **, artcntara cTO* sTO, csstnfc awfrw 
ssi 4 $ stn^ ^Jt^rn ci? i st**w si fas ^tcs. ^ 

**i st* i TO*i<r fas %*! 5ss«nr i fasstts* to ■ststna *j$a TOtw i 

SjR'Sf StStWfa ^fatCS* CTO ^"f: %* St*1 C>T 5 T* IN CTO fafafas TO ^ss- 



«K f6i? I 

4*18 csqjs* -*itnr to*I& sts fan ca^fec* estates cm stn, 
vfNt»fa m *(*’*1* cto ^ca to stc<s i 3*st^« wts ’sis *c«? 
m to $*i*TO sfatwfa na^ro* sts cto to to a fas i 

to stc^ i gTOs w. sstfas sta to few cTO W$ TO« to 
*c*s i castes ntscs si i 

fafawtft stata^r 'a states* toj to gTO'Q* s?lfa sfa ss, to ^tsai 
3TO^ ^fa *itc<s to casts cto am: ^slcs* fro fifsn cto ** 

artss 'stmtcsa afa® to i 4sfi» s*tn c*f\sK ass ss-4 3S1*3 swsi «wl5 

ca^csa iftn tosIB fa* <fl w nq?l5 ^ fare^ wfs s^r^ fa?f i fawf^tw 
c*pMc^ cm ^fn, to^Pi cm fm>f, c>il far'8t^«« c^ ^tsn 4?4&s 

c^c^ %c* *\w ^tce? (* V' faig) i facTftg*! ^ «r»rt?rt ^ 

«wt« owfat i ns^cgg sic«<j se«w « «*r wis i ^ 

w: cgt®^ bcto l 'stw ^ wfa Win *lft^^i l 




5Ca55, 


*t* to 5C5 c<W to a, aretcas 
4$ 5*n f**i to to <r«r w C5tfe 5*5 
%a'i 

tori 5®rt5 5jt*t5 it** 4§ ci, a^ira* 
store* tot* 5c* to «m c* laitr 
eian 5to, <bi smfB* to f^at® i 45 
’rctoii 5t5 *zn ci, atot5 %5 Wf 
4toi a fan 55w cm itzi ci, <5i 

i] ftfato stto** ic*r *rt5 

ItltWfa *C5 *1C5 5fC<5 I 45 5C?I ^ 

^toato tot* ^ tot*r«r *to 

w i at§ ^TtsfPir^^otc^ atoa* C5t«rt« 
c^t^r nf**^ zzw i) i *T5 ffrt^5 45^ 
Wt* (to 5lC* I 

4$ $ *f*to tot**! - 5<55tC<r* §®C**| 
fane* f*g fag to 1 c<r*tc5i to, 51 5it5ji 
5*1 to ii I cw wlS* cnito 5 to 

gc** at *tfai fna i 4§ *<8i3 4a *® 
fantn a^fto ngffca <5f*to fa to* *c* 

5fae<5 to*, to C5t5 ikssfftg 5Jt*Tl nt«5l 
5 la 5i i ^ to, fafa ? f!*i antes gghtew* 
5C5T tototofa im *jfc ^Ef—4&i im 
TO*1 TOtt?* JT^rnf**lft I 

«t55 4^55 ^asfftc** »rc<a—ants 
‘•TO^’ tot*. anfS nto$e5 45*t* 
4T*ftf*« gC* S 4*s*t* St 6 ? I 

*15*1 5^to5 4§ SftoH* totC* *C*fa 
*to to lew 5C5 gc 6 ? ants 
4ftoto i 

4I*T5<*C5 §W5 551 C1C a to* C5, 
W5Na to'to-DSeg* *^ nf**<to* 5T>5tf& 
5<Btfa ‘53 45to* 5Jt5Jl 551 gto I 
to^fac 5 ** tonfa^ai®'? «jgto* C?to5l 
to C5, l**<®t 5t5t*TW5 *te*t5 *W 
gt*to* 5t5Jt5to* 55J fad to*t* 


TOW 5t* 535-^1 *ltC*15 far® nfawfa® 
R5 CIC<S toll 4$ 5t55! 5«J *C*1 
35tC<85 fif5t5*l <5f5 f|5t* 551 55C5 51 
4^ at5 ^55 f5^5^l5 §nf5§«! §55 

4C5^tC5 5tr®n 5C5 5tC5 I 

C5v5tH C^Jt%f5®fa 5155fiT 

arata 55:5 C5 11 f5f«5 5®5fc<f5 551 
4®51 551 *C51, Cl *151 f5«f5^Cf5 5*51- 
45 n 5tncaf-5«lC J i Wf 5C5 I 

515 s ! 4§ *T5?I Rf§5 ij«5f5:5 n<C55C®T5 
*Tt^fC5I 9 f5 S |^l 551 4®[?5 *1185 *5 f* I f§I 
5^5tC5 C53t5 ^55^5^5 *TKfC5J «1C55 

^?{f55i 55 ?c5c? 45^ 4t atal* n^wacr* 
5f®f «lt5« *c?:* 1 

*lf55NiH s ifa m\l$ *15«l *t5t*f*§ 45f?5 
at 45a f5C*?pf5t s r5 5C*l 4*?t W5 *& 
^C5f*5 I ®\t aft55 *15W§ 45 555^ I 
f5* a^fra *t5Kc«f5 55*1 fafa* ; 

5f5i ^fcwffa AfiiUi <5flc^ ^tca ^C5 
111 5fc^ 45^ at 5tC5 ^ ^C5E 1^1 1^1 
5t5t*f*l «lNf5, 4155 535f5 WtC5 
a^tCQ5 41>lf55 <5{f5 r ? ^5f5 w *15*1 

n5^C55 %5 5W5tf* 4115 
<5I5^t5 45 n 4*5 «151 ’ISMS C*t5 

fr®n n'sa « ^"ts *f®t* 1 tv* m%*\ 

a^ifCS5 *15?fC55l 5C?15, ^@5 aff55t«1 C*t5^ 
a*sr:'Q5 *1^* ^51*159^1 4^^ wf5 | 
^f<5t5 15^5 '4tCTt5-?55to'r« 4^ *15^15 
*15t5l5 55t5 *fC5 f5 I ^*5 *C5 C5®t5- 
COrJtfaf55CW5 C5lt* ^fa5WJ§ 45tft5 
3fV555t5 *151** 551 *t®Cl I 9 ff55<^5^1*I 

a5tac5 aa f=rc«i ai\ 5lt5, a*it:a5 c*i^ 
'Biffw* fna «i5^tc« *t5tn*«l>i 4t55l« 
CT 5tw fiatw f*»l I c 3 ^ ^5*1 *f* 



«(( 

4^31 it* 3tc*. w 3*11 *rtw, 

«rt33i to ^rStrw fa? fnfa* 3t3, 
*T33ftt3 itittm wr* c^ cw« 
nti i <4^tc? ?t3? to c*tfi> 3ii 

«qt3«i «itro *3t3 TOjifi® *f«—£3»t fag 
W? itltTOW *f3"3£33 333*3t3 

wti nf«« 3fc3 3w «imi toi £3c® 
*itt3 i fro ftm*\ iTOtwi ■mfrotfSh 

awtwfl c^C3i <fi «to £wn 3ft3 311 

TOtra* tf?® toii ff-MK 


(i»r»t >>«r >r<<w 

3&tf3 31 TOH TOfe^fiT *3*1 TOt* *tW 
l?t3C® <Tt3£3| I *$3iTOtE3^3 qjW C*JtfTO- 
aft—£333, 3t3l ?£3? TO C? t{5 *tt*it?-3$ 
?C3 TO3f^^5—®tC33 *fa3TO ?£3 TOtCW 
*ffal *311 TOl^TOl CWW ntft I ?t3*l c3$ 
TOOT C3 *T3 ®3TOf*l1 fifafTO l£3fiq, 35tflt| 
3W TO C^tfS 313 33*1 TO3f3 TO 4®fa3 

*t3f£33 ?tt* C*ftltt»H I ?tW$ *3 

?t£13 « ^3 ^£33 £*jff®?CTO *rft3TO 

TOtqt a*tc®i 3^3t3 « *®t®c? $«hi 


«rt*$ frorfa 
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13n f6«51 

33it£33 ClltH I (3) qfa^q TOf«—4WP* ^C33 iMWfa 
TO**!*!* ?tlf?tPl 3£3tl « ?t£13 -®fq flW lP©£3 3£$£1 I 
(3) PlP®%i 3®>3t3 *!P!tC3 **lf33^3l3 Slit'S—Pwfe « qj* ^ftl- 
nt33 333 ^3t3 I 


^qfil3^nf, 31 qf33^33tq—^1 Brt3C^ 3cq 

«it3t:?3 «r®1c«3 g’sfC'sa c&3t3t3 w 

3^3|3 C53t3t3 ^q3l 3*t3 313 

^33, «ft33l 3ftft C3, ^13? ^tWtTO3^ 
yi* C3 C«fJtf«ai5W «ltaf «lt33l £33C^ *ltfe, 
«i?®nw «i 3^3 TOtc»r cql c^nf%if53 
TO11 f3rtn TOCf I i ff3*l C3 3?tWt3F 
TOhltCTO 35t£l ^tflf «qC»T C^C^Cl, «| 

C3£3f 3^831 113% 4* 313 
v5t^ «lt3t£33 3Ttlt^tfl C3 ^3 WJtfTO 
3£3ll, ^$tC33 q<fC35p*1 TO£q^ ^fC^3 


TO1 3t£3 I 3f? C«f31 3t3 C3, f33^3^t 

itstnTOfq <£33^ it3H3'®fq 

n3"*lC33 £3^1 3tlt^tfl 3C3C1, 

i ®t£?3 331 £3% (5£3 ^3f£« 1C3, 

33 !t3t*!3$ 33"*1C33 ^3 ^tlt^tfl fl3 

3^3l£3 ^Bt3l 1%£3 
3f33'i3^tq I ^fW33*l®^tC3 !t3t*fC33 
331 3i3 f3f%3 ^3£1 4*$ 3tC3*, ^5C3 <«Jt33l 
3C3 £33 £3, TOt* 'Bfnf33^3 5 l3 ( 133 fl3J ) I 
3^3t£3 £3®t3-^3^3 i r*f3 >ftltt3/ f3f3# 
^3£1 ^I3fl® lt3t*f£33 331 f3<(3«l ^31 



strew, »«>« ] 


CTOt*-<OTt%froi 


W I fa* reJtfa*CS3 gS* C*t*PgfW 
*rfastn *si jsfc «rgfast*s*i *fa 
srfaftcs 'Q# fc*ts «n**s *si metres i cs 
rejtfa* sjtstres s* cs% *tcg, csf ** 

®SW, *1* fsfasl ** sis 43S CS S* gC3, 

*ts fafass ss s?H 1 reit fares ^swr 
st fafascis *1**tc* *ts gsres *rfsst*re 
fastes ssi seseg i fafas \®|sR5t*r*l* 
fsfaswrst rejtfares *rren fcnfsfc** §*3 
s*sts csc*$ ss sn fasts *31 sts i 

CTOtS-gSsWw* SfafCST *faCS*M CSC* S* 
4$ swts SC* *1 ^qsil *3C*fa fsfas 
s*stc?s 4tst*l Sfasl stes i *»ts*fa ug^ 
•rfcssre *^3*3 fafa3i*tft rejtfa*c*« 

S3J *3C* 3C3 I *tsl CS reitfa* S* sVl, 
c>r ststres ** cs 2 ! ges stre. *cs sts 

StSJCS ^tssl goitres ** CS^ *1*1* 

*rs*tc* esse* ntfa i *tf $13 fasrotsl 

s*3tm sw 4t*jtfai* **t^fa ** cs 2 ! 

*cs bistres *tcg «if**f* g«i ^re 
•tfewsse* stss are# st*c* *cs, #tsi 
css ^tstres *tst*lfs> *3fa* fag sis 
rejtfares sc* g3s*fres fsfacs si c*css i 
** *cs* sics ref*,* fa>ffi»t*is 43 ^ 
'sresfaste* *1 a?t*fa n^csss *si scscs i 
«rsc* c*fa res *sjts* sfas « <§ts 
S3*s1c33 WtS fare* ^rescsisj I 

*<C**WS **11**1 fas f*fa%l S*3tSC* 
*5« «ltst* sesre—$C*S SCSI 4C*31C3 
fa*J CS$ I 4CSC* 4*3t* fa Sit* *31 CSC* 

stes re, a*ta cstcfcl srefas^sls ss, *1 
sf33^3% I 4PfC* *tsts, SJtC*&t3 fst- 

fs*tSCS fas*ts^3l S«lfa 3* SnSI* C3*t3- 
S** faC3 fag *falS**| stfaesfaess I *ts 
*st*s fa* fafa^S S*3t?C*$ fagfcl 


SS<3 *C3 I *3* 4*C?3 *faCS*C*f3 S*S *3J 

4SS* &fltfi>* *3 fa I *fa «tst<sts 

**fC«3 ^ fas**3ts1 3"5?tCS3 C*fafB ^tl#. 
*1 fa <13*1 *3C^ W ^tstes? *tse faf 
fas *mi *3C35 ^C3 I 

*1 faeces «fl| *31 SSI CSC'® StC3 CS, St* 
fa-1 S*s 'Sites C33613”C*Ttf®f3 , Sl SfCS 
f3^tCS3 CS a ^3 “tlStS *fatft* *C3CS, S* 
s“tc*s sesj *1 *Ht*1 ! 5*tre fa*ts 
st 5 ® *csre i fswtslsi *t* ^csire 37 , 
aretres s"^f stsfa* sfa ^t*c* ss. ^ 
crets-gss1*i^ 'Stres «fsts gtfasts, cs 
c* 5 !* *trefc*s St^tSJ ^s *t<*s1 SSI 

S^StCS C3NSt3-C®fJtf®f3SCS3 fastCS «•••- 
*3« fag cs^l CS'StS-'SS* fafa3S*t3*t 
C*C*3 Sf353 nr«3l SfCS I fa* 41?s SCSI 

Jit* > OB -i33S *s s^sj* *3t*fa* cs*ts- 

SSfSC* g* 3*3 SC* - SSt^ 5 *31 S*S SCSCg I 
*CS 4 $ SSl : 5 i *3CS3 S*CS CS‘«tS-S^*C*S 
Cil<pi8 <5If® ^*fa W *31 c*tg—431 4ts 
s*cst ^C*ff5'*stst3 e 1 3* I CSSS, C*tsf5 

s'sfsts wfslss, c*tsjSs ^eseg *ts*ts 
fareiscss *re, c*ts|S ^c<1st c*1ststs 
l*ltfa I 

«4|fc «tcs C3*t3-*Sif«C* f3C“tS«tCS *fa“ 

C3*S *cs «ft*f ^Issl CSSC* StfaF, 43 S3^ 

*^ SCSCg C*fs SI C*ts ^ifafcs 3*3 
3fStC3“1 I «ltStCS3 ^fasl, >21? §W, 

S**, 41gtfa*1, ItSfaM 31 *sr*fs* 

s^Hsr—csstcsl cgt* si c*s, ss *1 3*3 
cslfa* *fa*1 4f5 Q*tC3 gfetgii? *3Cg I 

fafas ^is*ts fagiv*fa*ts 4^ nfas ss:*^ 

^3 fafasm 43S <4$ fafasil 3C«S *^3 



tic* 


Wl*l $ fawt*! ( >b-»r 


<ii**tai ^*tt51 «rfjm 

f5f^t« *at^5 ntflr—af^if'© c^teft^ 

fa*6?I ;n, (if jj<}% 

‘’rfar’ i 

iilsna fosfft* awte** 

'TOtor ^c«i c*rt i qfca a, c^r 3>ta 
’Tt’Rfaf ^r?| STR* 'Sf’TW 3 ^ 3J9a I 

v5f^ <q?<n ^$1 sjfaf CaftWiT 3R«f^ a*!l 

cws ntw a, ant*-vya vtz vtz* wfin 
sn i ^ | ajtnfta cTOta-wrfofwi 
'Sts «r«ffsr Jf^f^ I g^f'Q Jfvspfa 
ftf®* $s*f3 «rst^f 

Jft^ I fff w' wt? 

•ftp'll 'flu's q«ltW«tW *|fa*ta 

fj ft I 

«TTO «ra« TO SftTC^ TO «, 
fawftsia ’Bj^rfsr "TNT? casta-csfJtft- 


c^ltfroaiTO ftai fcTOta *ifiww 
*w ft l <flfr «m m*f$ ca >n wrtzw 
•iftsi c^t from. vtzv ft'.Jl^C? VII *ffa 
ca, $ta tam i 

cTOfa-c*f7tfaft*fa ftf« ca *r 
W •ratai-fti'hw **i to to 9i 
tf^ 5 *rc«fj^ »rt*i ftwfttar* 3 ft 

TOCS I fc»IJt3, *ltwft9l. 
atfasi «r?ft «rof«%i omftre «ita« v? 
^ ««lftw»l « «IWt9 §3$ WTa TOtfa* 
ft^tl «Tfa9 TOC5 Msf«lW^ TO 9t9 
9TO, w <*fa« a?® 

frwriite to—to* c*ft i *rftai cat* ** 
c^Nraft «, ^ jyn *fvn% to 
* f«ro to* swr« ww •fftf^ to 

RTO I 


'sfsrfotffr ^t^j« aN was ata e ri 

»WWt»rrt »tt®l 


^fiftsfa TOcnb ^ftTOa ytj *ftsis 
caa unfair i c*ft wa 

Ca?-<TOtft ftlft® shtfal, C*lt >fTO a* 
TOfcw 5)^t=T I ^t«'l’faft*J?l fssrc*? (i) WS, 

^rt^rt^ 3T^lw ’Jssft ^t?ta 9f9*n 
W c^, «rt<n*l 

^ CW af5^ i 9ft*l 

^ cn<f ir^i «f?r^ ^itc«nw 
i\m ^ii ^cn, 

'Sf’ft^lt^ ^•» , °° b '» 0 *' 

’Ft 8 ? I 


f%9 ^wt^ar (^) («) 

C^C«f 1WPH Sfraa fljfWHt 8T^T 

^ctc9 <mrcTO «sr? ^ftn 

«JC=T I JH«ftfl «R1- 

b-r^«r w ^n a. 

unrtM ^>rftfir9 C fel^taft^ («) 

(«) 5JC^, v # ^9 

i«• i ] 3?i ^w* <t5 c^ n«i^^ 

!ft?l «fWs fe^ftW ’FtC'SW 

tow ^twcr«« 

ftWl '5ftd, 9t*1 C’FlH c^ft ftfti 

(<») arwi ^t*t*i 



srcw, >»»« ] tototo ^rfrr *n 


>«>«» i toTOcp <rr?NT 

jjpf?t^t«i faTOtf «*W3 TO, ft^W3 
fcMTOtar TO^*> cp 

^Pnri “tfafs^s yfaw TOi toTO? 

TO* w cut TOtt C3r?3 4?|S ‘fe*rtw’ 
*tyi TO ffesfe to i fjftrfo (i) toti, 

«fa <w to C«f«TO 

yyfe TO^to* feTOro ^<ty *[$3 
am '»rt>r=r cron ^itftn i 
aurfwcp ‘TOtiy’ 31 <w TOafrs 3® 

1C TO CTO TOfTO3 =Tt^, f<P TO?3 

si •£ yfa, fa to *i *wf* TO? i ®f«hr- 

sfa TOt3 y®yafa yes fa$^ I usafa 
$ sfyftp-(i) (i) *iTO?* i i 

4’N TOffcy, am $c® >r«3 yia, fa% 
sntfry yfere TO-r <w «fnfkf 
ecTO"! ?$c® yfcfa-r <w -tr^r-f^ feifavr 
433 faVf ?ta I S®3fa sj?faC3Cff *tlfPIT 
sffafe fan* <ra, $ffe|B yfa, «.?vj5 ^ 433 

t •'Sb’jS *fSJ 'SffC^ I 

«r<n y^r® feTOw ytcai toj $®to: 
(JIj^j3«fC3 c^-TOfa (Anatomy), 3TO, 

yyTOTO, itcw *ifi*tty, «Tff® *n#3 

“I fifties (Physiology), TOJ3*1 6 flfC’T* 
flfew, 3? C3tTO BWTTO 433 TOfETO 
rrffVfl, ^ «3f33 TOfC3j| TO, 3tff®% 
to «fafa to? toi fsfavn 433 csrn- 
?%« *r* ^yTO a yWtrot* 

ww fawn c?fac® nrasi toi ®f*i 
CTfal «IJt»lTO (*) ^IfTO "ftfroTOfflH 
ff®TO* TOf *tjrcy 3 cto «, ^rr^t^r 
TO #3 fsfwHtar *lc® ^frotfaTO* 
TO "3&t 31331 a f, TOr a «N TO#3 

^«ffty ®<3r«fq »tf®tTO fef® $IlfTO 
'a *13-®? y|t®$ 


to TOa, finw TO3-cyy '•tro* 
TO, *t*r, «t?ft 433 orpy TO ( 9 .*.*), 
TOTO 433 fey ( 9.^.^ ), ^53 

y^nfil c^yfa^y 

(> *.o), ^|^i, to (9A.8 ), 

nfoTO 3rt CTOtnft ^3i ( S.V« ), 
5?, ^tPrfl, y<a to* **i («»). 

^(5 CBfotofl 3313# 3p$ ^331 ( s.3.3 ), 

•iqtfe «yntfefl •PBf^sW 3t«l TO 5 
3f%3 ( 9.3> ) 4^* 3^C"fW ffe ^113 TO<3 
vfem* ficatw a 533 
3(ffe3l f33l 3t3I afcgf®cy *ifil- 

3tf?« TOTOto, NSt^tsia ^ 33*1 «j|ci 1 
^®t3t®l cy-f, ^ifii, yf^, c^ a 3^1 (9>.bb) 

( 9 >.b 3 ) fey,,*f 3 , tffewfii. Pl*. 3 W, 353 a?! 

nayf^, TOP aryf® (9>.i8), fn, 

3 ®, Pr^i, #3i, yc-ryyt*^ 

PWn Wlf* 3 TOTO 3Cf3 3f3l 'Blip 
( 9 b.>« ) tim ^»fC3^ C33®fC33 3f3l ^ 
333f33C3C^ TO"! a «lPTO 

qfitotfai (9*.>a) 1 ytca^ -ifTOp 

33 C3i TOM‘f ^fC33« *lffl53 *11631 3t3 

(y) “«f3f»T a ift, sff®, 

^RTO^i a P3®1, 3^:313 a fefTTO, 
3fyjf3Wt , f, 33 ^ff®3 wl31 ^<f5C31J3 ^fe’3 
( s,y,8 ) fec3C33 *13 C3 TO3-fy3t3 TO1C3J 
P3 3t^t3 yC®l 3t?3 

3^5«tC3 tff®& ?3, ^t^fcy mt3 ®tTO 

y31 ^3ftl ( 9.8.b ) ; 331— 

( 3 ) “c* 4T313, P: , 5|f3 ! ?atsnf3 

TO31 TO3l3, C^t3tCf «tTO" I 

( 9 8.1 ) 

( 5f ) “Cf ^33 ( 31^), CTO13 fSm ^3^ 
r43 7 ®3 C3 C3f, «t3t* 3E3J C3tn «jf^ytW3 
W S3 #TOtWff ^3®! 3t3 T3 1* (9.8 9) 



< * 4b ' wt*«from [ >v-t >i^i 


(*0 “foil C*l <5ttt fa* ttjlCf «Tt*® 
*fi*t stw, *m?u 4^ iwf^i 
*5t«$ tWtJl' a JUftfE* 

tffinn *N r (>8,i«) 

(») *1>R filf*. ’Sft* *H*PW 

*w »w ®w$ w i (*.8.*%) 

(f) "ats* fe:ifjf *w, am*a 
W ?!<r$ ®t?U 'ar^m qtfj, 

C»f VM* (&.8.*8) 

(i) “•stt* ^! ^tqfc* *tfirerW 
5ffe'« =n, ®t ?>1 «Ttft (^) JfP! \5t»T^t=T 
sum •tfen® #u ^rfe catqft* «rTO 

TO «Tt5Ui Stfett I” (S.8.%&) 

(«F) a J»t5PTW *TOlH p* a 

*Mr fercrt^ i” Ov.*>) 

( *tftr ®fe«rwtl® ?) 

TOtm Ptfc»i a *ffew ct^rtcw 
** sfffttPa §CSU 'SftCf, *«*!—' : ‘®ttt*f a 

finite «ft^ra ^. top 3fc*a^ 

'qfelt®, fwiti^ srfo *fter t” (&.8.>«) 

“l*p Pt?fc feu, «rf* a *ro p*i 

at*” i (».* *l) 

“jiIto* far g*hr 
*<n cp PFtw, i* top ^ vw *fa- 

Pt\«WW ®Jt*T «FEP 5T1 ” I (a.i.'s 0 ) 

fctp npfc ftTOi w *rtt« fern top 
toIph, “c* tot *tsrar®t* «i*fa 
a faifrr wn «rctfe® afircaipp ? c* 

’nPtHCP ®t^t<l TOJ 4$ W ^llftiw ? 

c* ®tptc* «r«p=»r^» *r®i fester ? 
C* felted ®UtC* ^fPrftCPPPl ? C* 
fenrteptw ^stptw pfp «w f 

(*.*.>i) 

itp’ifiwa ptpfer* fewi <w ®t?tm 
pj®jp w®t p&pi 1 cw- 1 “PtJlP tot 


vfTO trow hfiir (top) <w ftnpii 

».>l), "ftiSl, 3Ftfa ^:<r, Pt<*J, 

xWtfl fet*. *rtftpi, «rfN? «rwr ^ 
•m” (»*«), “esh, wl5, >i^i, ®jtn, 
c’lh^, -ifep « <iwre vjj 5 »|» 
“ffei <4^ 5K ^TftRI 'e ^fMit, 
^«n «'^t'Q ▼fe*i” (»>.^>), “*pv, 

>rc«r»r'8fe*rc«w. c*fW-^K 

nfec-fc^ ?«i ^5 a «i3t« «ijnrf 

>i"flt<fc*r wtw, «W?r w=r w, ^ 
c^l awl, ▼tai j»wj >r*»i 

«rf«ikM i (9> vs^) 

?ptc« «ittf «rt<f*n—*?jnr ^Nti 

?t«, <ft« , sM' 3 t. c5tc«r wt« 

▼fw Tha Tta ^»t*itw ^rs}® c*«r, 

tot ?t® ^fs?c® fettfi “ft^” i 

aits'e 'sift*—“whs 9fUt?r ^^pc® w , 
fa«fsi nsr^w tpatwt^ f«8U 
Sft^trs 'SltNfil 9 

'»r^jt5 ; ® ^'W? W'a n®*r 

»u« “^*r vwi 

fef^, ^ atfiftc* ^t>T 4^. 

fer®i j i^tT'3i feu 

5il f«n sif5f<5, ^|»*f a nit9 qratwfert 

c^tfewn *fl i w (vsb.^0 

^rt>T8W ’lafei «rsfo ’f^ca fe^t^- 

31*31® «rrt*ftta «utl *lta?i ^U, W]— 

(▼) “^ip^ewe? a ^fe® 4 i }^-it®c : i 

5Tt?tTO ^caiMt?5f 5?”, («9.^.^) ; 

(<r) c*n®l-^m c®UU to w 

si»! ^fent:p5T, *ic*fj^ 

C®t*lU aUfSR-wf, (a.>air.8) } 




J Thn «•«> 


ft) “c^tat* at* fa*F«rc*a 

xs^jS^v^aa ^rc’K ^ ^qta 

^-raft (Ftar ?) *ft« affo aftta ^{5 

fa W ^F". («.w); 

ft) “a w frra safaa f*f>si Tt, atwi 
*yi) w\ 3*1 fa$, sfttaa Wa csftta 
*p«lte q|¥ w , ft* w); 

($) “qfttfa? i&vSt atfa aq ftftft 
^ft*rft[fif»i 'srft’ti qfc* qsft-sfta vfw*, 

fto>.>); 

ft) ^Wa ’1^5' ***, «rftai 

alfra* '«rt«r 5 n *fa*i ffa, ^fttaa 
f-lftft a'faal fqsT", (>•>>•*) ; 

ft) "qaifttaa cifaai atfa « 
afcma *ftw *>t<® 

*ft¥*fiati *f« ^ftl afftai (>.».«); 

ft) “aM, sfa «»rai faqj? »f=n 
afft fn®sh ^aa *rftftarc*r 
ftfaai ft.>> 8) ; 

ft) “aftfte awa fef^rs 

ntat a«ta atfon ’sftta, caNtca wftaa 
it^spprc ^srsqq ?a’\ ft >>.*) 1 
qaiftt® Pisa siqa-^aa^ aa^ta aw 
Ptw >T 3 ft «$| 5 a &aa wafa aan- 
«itc* 1 ft*«o) 

Pt®a acffrtcaa *fa aftwata 

aai *faai fa aai fcflrs, cat aaa? «rtc$— 
ft® asqa afaa aa, fra * faa— 
®Wc^ ^ftra fcqfr* ^fa afSca 1 ^ *ux 
§ w ^fns stfa? *w *faai aai 
afcift*—‘taa, ^taata. c^staai caa fn*i- 
aftfc* 'qftis ^fa* =n 1” 

a at® ftatca« *ftsr, aa, faa m n 
-it^a ^caa cafac$ *rt«ai ata, aai— 
ft) “c 3 >tata <tr« atf « «r*n 1 


<qr?a qf*i cqtcqq 4fftq ^ q^cq ^ c*rcN 
qjqfs ^ £zi,” o.otr); 

(q) “5tc?a qhn •wwt^i q»rc*w 
^ ntq *s, 4f*r qfr^q cqft ffcn 
qt^, B (\\m) 1 

ci\&, m 'a qq'fa z?w$ *rq, 

cafn 'Bjfcatc’fH «w« qftai 

1 

(f) c^rn «ff^wq^ qc?, 

«NPrqta^« ^! ®fq q^wt«rqq, ^sfqi 
c^tqft? faaN («»8i.«); 

ft) “q’Ntq fifl ^tft 5 *$*, ^twt«F 
ft(5 qt^ta ^ 

qfftai ^ >rc«r c^tNT« aft qsint^ 
5ft ftta” ft >>.*) ; 

ft) “c®ftfa qfq m qq qt, c^ftft 
ftftft cqa f»^ca ^tai qtc* qi, q^c«ia 
^ c*r <iftrq qrai c^sftft 
qqqcqf firfe*N5 qftaq,” («.«• ^?»); 

ft) “«fftft 5^c r s^fta wftf^'Q 
*rayar* «rc?i «rcaq catfta ^?sra“f 

(®) ftft^ 

fr^m qnlq *t*\ ^*rt*if«r ^cra 35hi 
(wr-aft ?) $5 w^.” ftas.i*); 

( 5 ) ‘ftftft atai 5 ^, 'Q^ <w n?^a 
q*?5«tft «rata aefe, q^caftaa—q^cattna 
a?c«ia at^i ^ftta fiff®wa 5^^ ” 

ft ^8.^) | 

*a, Pras^ « ^ffar Prcatcaft, '*f<- 
%1, faeftft^ aft ( <T3rft5*1 ), ^Stft^F 
arrfq, »tai ai at’f, f^ftcaftq^?, 
^kartfa, ^ftt-fa « ^tfsqf asftft, 
If^fti, ftHfti, qtata f^arsi, 
qtai ftftf fipqi qtcq 4ff6 



t W ^«f 3^ 




^fat3S Tffo (Endemic) csitC^T^'S fcntt 
carfare nt'SKi 5f5; cw— 

ft) “Prttfftl, PrwtHtn, 
ivjssi 4*ft catnc* *rtq*l qts* srtl 
5?ftfS *fi,” (:»>.>); 

ft) - 4qssft v$\i, 4ftfi> f-m;- 
%i ."ft b-, 8 ) ; 

ft) “fq?r * ^tonfa 43J?, « vsttf* 

fa-lftnft C3ft, .” ft>.«); 

ft) *«is-4sjot stvittflN <w 
•ffa^ « 4C33 4^ffft «t^f 
4«tc3 55 ^fs,” fttr.»); 

($) 4^15 qfiwr fetSU 4tCS, 5t5t3 

qfai stwi caft, s^q=r (*utc*ifl5l ?), «nri- 

C3ft—w ft, 3 H-ifN"twe fsftvn **1 

5 l<s (8 a tr) i cq^ ^«r«r q»rcfos *rwN^r 
3ft5l 3*i1 5l5tc*—“C5 qfW, 4fi5« *U 4*13 
4«r-4sj* 4* 4fVrftre 4 fas 5 I 51 
satwt^ wqi%r 55 (cflt*r) 

*5,” (8 s»); 

(^(oral aw ?) s’ftfs 

*fes”"( IOO» ) ; 

($) wls *tw c*rri>* *f^f 

( sqfasi) 53 5§* i qnfwfoti 4tfr w 

ftfa* ftfl 53 sfi," (^.^); 

( «f ) “&tr3, ^qyr, sitft 43^ $«f5 
qfcs 4tft *f**i £3fa* faRI 55 *f3,” 

( ».^ ) ; 

(*) " 5 * *t»ii « stwi C3ft sift* 
4ft feoufttfro 5 ^* 43^ st5t< *rtiiitai 
C*ltf 5 $ftt CW<f1 CTOtES w 3Jtfa 

55 43^ fiesta fit's *§*>’ (>.**•* ); 

(<*) ‘ftfa * 'sftfffts flW ’ttfak 

OUlfarfa^ 35[t3ft (Rheumatic heart?), 


5f5l 4S-4«J* « ^ffipifipSPlW 4*5 

*f35ftq, <StqtC* 55 * 3 ” ( *08.* ) I 

ft:W (Anaesthetic) « sfeftft* 
(Nodular) $ 4*t£33 ^Jtft 

ften^ 'Q’jfas Wtai Sftttffl 5 fft«IJ- 

sftsf frftvrfM ; cw- 

( s ) “c^ ?^3 ! C5 W?t, 5[P| 

■?tstfts sfirai *ft« r (i^«-i); 

(«f) “c? asft s^ft, ^i^jtfisfts 
*if«is ^^sftes 55 sfisl ^st^tc*rs 
^tstfts ^ ftflftfl 'Sft^,” (>.*».*); 

( 5f) (Asura wome i) ^1- 

^jtft ftwt<rs ^**15 «r«rcH «r^« 
Sf«tfrl I Wf9l| *\f*\^ ^SUiSft 

fipp? ^tstft? <sn 

(^8^)| 

stfc*i <s*|S ft:i^ csttfrs ^csi’f 
; sftfs «rf5*stc« w ■« 

flN«ISl*T 5 Cq[? 5^CS 

?j, st?i ‘vtwftsi’ c^fn it®i ftgl 

I ftsfflfts ^5t5l 

fls'lWt*! 55 I 

( ^) “c5 ^"rsHfts7>i? ^aat’f csfatw 
4515! *flstsl^, ausft ft^l 

ftfl-rtCi 3 ! 4ft (Intermittent, 

tertiang, quarterner or remittant with 
high temperature) ^$£314, CStHtC^ 

«HtC ( ^.^«.8 ) ; 

(<r) 5[R 4ft sten *r< sftsi 

c?5C4 fltsts (w>5s ?) sfilfl cst»t” 

( MU); 

( if ) 4C3 Cfltf^StS 55 « St5t5 

^n3 sti*n stc»ii Ttn 5ttcs”, ( «a^.« ); 

( * ) *^1SJ, stft, S"»t!f 43^ *f33^t 





TORI, ] 




few 9t*t*itart^ c^ m, c^t^t? 4cv*r 
^N[«l 8 , ( «.**.*• ); 

(«) "sjvft, ares’), 4fa?t3 iwtfN 
£-!*>j 'q 4s, ^wr^V=r 4?* r- 
vt^fa «w c^fat? 3«tc3 fty** ^fev” 

[ ^.'i'i<» ('>*'>).'> ] i 

49*T beaten wtv ^ ^tC*f 4 vis 

^iw feca? 9tcv i c»ft to oki ?ta 
C? ^3t?33*I *rtcw Wftfa fe«>*ffe 43^ C*I$ 
vtw 9t*i ^tvwa c^tcvc?? vtcv 
vtftw “fi” nfsft^ vfcrfti i 
^®?ft ^tstcv few vf?3t 3»n v^ttv— 
“c* ftfas? iffenrft ^vfai fed*, 4Vftn 
Wfq? 3t3V «Wtv !fH « Vtf, 

( «.8.> ) | 

"^fewfn^srN ?ifew c<shMi 

CSftSI fe-«C3 39fCV V3 43* 4$ 

9C?? 9t33*Nfwv 3fc vs”, («s.s) i 

4 § ^trfS «igrf* csft, C33?—fe*f*r«j 

(Head disease attack), 43* CVt3 

cvt? ctfftv c^fcn^e vw to few 3fasi 
imfipi, («.8.>*) i 

faftsfacv—(>) ^vv, (*) 4 tan $3, («) 

V4 3, (8) 4393 43* (4) 3Jtf?33 ( 

C*t<5^<)—4% ^t5fe C3%C® f?3RF V31 3$4 I 
CVt? CVfalS? WKltWHl ^ ^fi» vfssi 
(ft^s ? ) 43* CVt? CVtafej ^ faWfatW 

4t3ta« ntcv i fivfrsfa nftte-n*®, 33 - 

Vfapvf, VW, iftnffos *19 43* 9*1 

3t33r<rc*? nc?? vc? 43* nvwfe Ttfvca? 
4^tC3 4 **, 4tvn 31331 % ( 

43* 3.«> 3,» ) I 

“4tfvwj fefrs vHi <®t$t3 vFn ntai 
jjvn «rvt? twftcv vH vvV (>.«* >) 

43* 493 ^fvtc-r fefa® ^31 qp* 'Q 


4f* w (nwTtat) ^t^'sfvfwftcv 
»p^«n f?3& vca^’, («.*«.«») 

W «tf$C3C33 99 fMfof?9 ^JTlfW 
fec^V «TtC*— 

(v) “4fe «rc«w wrti vrtvt^ 

^C? 43^ 3«tC3 f?:33 fap3l 

^C3”, ( 8.1 i ) • 

( V ) “4^*f V3C®3 (Gruel) frtl 
fe^3 9 ?rVC“f? f?C33 5ft-lV®1 CTt*T *f^C?” 

(a.v^); 

(n) f«c»i? ^ifiw 

«i3 , 3f3 <5f^*l vto VtfCVtV wi 

*lt^C3 W , ( 8.1.0 ) i 

«rrvC33V 4vfe feffev ’f^Cl 

3*11 ?t3fcv— 

( V ) “csMltVtfel, 43 n *fvt^ 

WU «IC3 V f?3 Ivt? Wf?l V?”» 

( i.dtodlr ) ; 

(3) “4$ feffV ^1 

*ff<® ^3 43\ fevta ^«tC? 9^ >f*f- 

r<?! ^c^, v‘lfe-*f9c«ra vwwfN ftrs =iS 
aa»” [ J» 

(If) *VV5j| VW!T fv\3l CPt3C1? VC®1 
C?C^ f?3 »|Vff?9 93, ‘4?^^ ^3f3V f#?tCV 
*1 Vf?3f3 99 «tt3?1 C4W3 i?3t*nf Vti” 

[ 1.«5s(41r)o ] | 

faast* ^ffv«C33V 9tcv~ 

(V) "4fe CV C^ltvfe ^9*1? 3V 93^t3 
iPtWt? vf?C«CV, C* 4ft, ^t^TCV ^3315 
Vt9 Vfttt 5 ® ^t^t? 3f9V-f?Vt? ?? 3>3” 
(»-^Vi) i 

(?) “?ft csfafa ft^9 fec^ftr® vhl ?fcv 
«t*1 c r i>t3t? 33CV tff-lftw vv? I 

4tf«l 4ftt? ^3C33 Vtai C®t3t3 

3C3tf3Vt3 ^3 Vf?3,” (<» >iX3) ; 



«•«* «rt*« if, »r^l 


( 8 ) 'croton frotsrofto ntn ®m 
8 t8¥ft¥ ®rfat8 

¥8f8»f¥ *t*i f?^f8¥ ^t8,” («9.«.«) i 
8 t8t8 pi *T9i, T>t¥, ¥>rcj¥ c?n «ff 
ftf*¥ c’frfrt* nftnfl 8fli8i O® 
w^w*n ^rfocw fpi 8prc8 *®w 
itft ; 881— 

(*) “$ft C88t8 ^8t8t8; 8¥wl¥jr * 
¥f<9¥ C¥8t*$ 8te8 c*itc¥ii ¥ttl 
fcn*t¥t"88 *8—stst? c«nn 8t8i sfro 
*8 i c* ’■rrft, $fa *\v 8181 ¥fwi 
^n”( fc '' 8, -0; 

(8) “*^183 C8tfe$ t* fefl?! #it8l 

C¥t8t8 8?ft¥ 8ffo ¥C8 I ¥88^ C888 ttpw 

«(f« rotT^m, $flr« c¥t8* «rf¥ c^¥*r 

(8) “8^8J «8f«¥ ¥f»lt¥8 ^ 

®if888 ¥f«i wft ¥t*t* 

C¥8^fai8 ¥9 888 ¥f88t%88,” (*.>®v>); 

(8) 4, (<iia «r¥tc8) c¥«r ^8 *fe¥ »w 
¥t 8 t*t 8 (Reed) 8 $ ¥¥C¥ 88 t 8 
8¥t^8l £$¥,* («o«v*); 

(8) “C¥"I^»K¥ ¥$F 11 C¥8 4tfll¥ 48 n 

8«nMt¥* ^ntfire 11 ; c* cvstqfa 
«T«tW 11 C 8*8818 ¥ 8 ¥ 'Bit’ll (Reed) 
IV n®rt^1 (<o«i.»); 

(5) “88l<S8 C¥8*faC¥ ^ ¥8, TO»f¥ 
C¥8C8* frtfS ¥5 48<, fcWWtW ft8¥8 

¥8," («j.i's«9.a) ; 

(*) “c^w* C8 w $*\ 8f®8i fait* 
*i\ c8«ft fe«,8ri5¥ wfcrttw, ¥t*tora 
§88 ®wfa ®il ¥*m ^8fa «TCTit»r ¥f*, w 

( fe.V8«».« ) | 

C^fara 8 t 8 ¥ *1f=l¥ (Endemic) C81C88 


¥9 ¥18*15 «J8¥ *f8¥ $8CW §£98* C?f8£¥ 
*ft**1 111 ; 881 :— 

(¥) C8¥ Ttorit 8£¥8 8f¥^¥ 88 

« f¥C88 8C«8 8l81 C8t*| f88l88 1$1,” 

(**.*); 

(8)‘'ap¥irf¥ <fl¥ cat^8 8f^C88 8t8ts« 
^8t8 ¥*I«I8 ^88 fi¥8t8-^ f%r$8 8t8t¥ 
C¥f0J9 f^f8¥ 88,” (®.1A) ; 

(8) 8^8t888 ¥ 8^C8t88H¥— 

¥t8t8 8t8t« C^t8t8 C¥% «T8 11 1&1," 
(«.*.«); 

(8) “8fa C8t8 ^f8¥ 8t8l8 8lc^5 C^t8t8 
m C^fat8 C8tC88 8^t8 8$81 8tC¥, ¥t?1 
¥t8t8 *t8l ^8C88 8t8l C^t8tC8 
f88t88 ¥f88, w v® 1>) I 

^1 1] ^8^^ C8t8^f^I88¥ 8f»i8l 
iftv ; 881—“8t8t8 8tC¥ «pi 81 ^8^^8 
^8f¥ c8\fefR 8C¥81 ¥t8tC¥ 8f81 TUV 
8tC8 81, flM ^f¥1t*f« ¥t^tC¥ 

111 81,” (».«a^) I 

®(t8t^^f8¥ ^ i §!8 i 8C8 88i 8f88t8 ¥9 8¥!- 
«T*rt»ft'»t»l¥ ^«8 fiftl 48s 88J8M88 ^886 
8t8 f88l ¥t?1 88i 8sf88t8 8J8^1 ft«l ; 
C888— 

(¥) “8lC8, ^8C8 <48^ 8t8f8tC8« 5f8 
8t¥ ; 8f? ^8? ^ «T8t8t8 8^nt¥ 88i 88, 
¥t*1 8tC8 ^roPfl« ( 888^8 ? ) 8¥*8t¥ 
8¥ 8^8”, (y^.\) ; 

(8) “8¥ 8¥ 888t 48^ 88^ Pl8t? 88J8^ 

¥roft <88^ «ft¥¥f»l« 483[ 88i 8^81 
8t^C8,” (V^l.vs) | 

, 8lf?l8¥ 8¥ 5 C8t8 r C88 (Flux) ¥¥—(¥) 
“«i^881 8fJJ 8<¥ 88188 88 8 5 ¥-f88t88¥ 

^88f5 «rt« 8¥»P8C88 ¥8- 

418 ^88” (8.®.®) (8) “I8f8¥l 81 



TOW,»»,] anrttTOTOr • 

<** ««* w, w fj; „ ^ -s?* t (i '**iv 

*"* ^ W, (Berry) „ £ J1 *T ‘T* **** &« 

^£32335 *"-•*>■ ■**•.•►«. 

orretifl rstptr* 5 q,_l , *)^c?9 *I« felt*! ^eiteta ?fcc« 

«w cSTSTr w * * ww ( * ^ > «*■ ™ ««*, ,, ,trw 

^<r,”(«».>•;>.«) ( 51 **’ Pr *® tw ^ ^ 

.” (>.*>) i 

(Freer * Tj- ^ , wn l^ftu sfsnru *? «e|S 

(wftfiw VTfln^ ° Cat,0n) f ' Er ^ , "' ,!,if,!?t Sr ® c ” ^ w «W» ’ ,,r » ftwct *tw- 

/•-x <f . , W “^Wwr <*m wj 

ft .„ fa ‘7 ! ”” fM ’ 4f ” ■» WMw (Spotted) to 

f*«l »mf»TO *, , w *„ , t5) ^ ^ 

3 ^ >rftw »rwffo5 sfe** ^,” (s.u.i) ; 

M ft ^ ' Cl ^ " C * *T«J» 5Wt?f 

* f ^ 5,B§n qftrofr jfc*, ^t-r? mt*} >.i*j t*r *f«i 

^™ ^ &*tif 55 7f%9l ft's,” (S-U.4) ; 

™ ^ «* ^ ^ <*.* M Vtal TO *fo« W ^ 

\ t *t«* ^j ^ 55 *f?rai ?t«, '•rsjsr^ *5 

W wfa w sw, srtjarcTM? wtwMtfev (8.*«.») i 
™?tM«trm^<Hn%TOc^tos <rto am ««w fi^ T 

^ *’ 8 ^ ’ ^18 fefscrntQ toix cetoa *iteti 

(^ ^ (: ^ ,,,3 VCW =TC«f *ts I <8^ «lt«— 


9^3 *1? « "Bjfrfs cartel 

(8.^.4) ; 

^) ^rf? 9fc^ nf?wi %i ftw 
4v« tww mi &Pf arft 'a? 

xsf^j 

5ff%5 JfCT ^ 9 ^j 

(8.«.1); 

fefiCTsr vt^r-n, ^ 

Sart-ur 5 jjf wrai 55 

fecsr«f« j ^1— 


(^) 5fjf *ft«ftc« 

^ sf^^r ?flin ^tf^w ^tftn- 

f^^i, c*r§ ^ 

m 5f»W| (8.8.>) ; 

(«f) “t*rpnr cn «tn cm «t*r 
nf^Fc^s p, 

c^t*ita cm ^ttoii 

(8.8.V9) . 

(n) “c* ^3f, ^V «1 <£$ wm 

C5C? 1<1«I^ 5||jf^-^*(J 






C iVr-f stf, >VT »ft<m 


G4*8 

4 ^ ic«r m”, 

( 8 . 8 . 8 ) | 

'J&ihrftj ftrati** *n*li> Gift* ftim 

nfars «itwi its; i«n— 

(?) “ciGfa it*rt?t sow, cwft 9? 
(fc*w), cwft >it«i «w frfita, ci«fa n 
*?*<, «t*tn* WI?| «itft ?ft w , 
(w>) 

(«f) “to -TNI *rmi* g 

11? ftfro ?tG), >lfi|I^.” (M.8) ; 

(n) “$*! ftwi ifrs,wti3 

*5«f Gift* itsi w iNl ?* *$?’, (i.i.«); 

(*) "in *i, ?tw* sw hen g <ticjr 
if, *rirc* i^, ii—ifa 

Gift, $ft ijfc?* it's g nt^tifcn ^i- 
ft?t* its ?i”, (i.i.iO ; 

($) “Gift »f*^Ttu ci^ il 

cfsr, iss’Hfa ^tal *tfit* «h itns 
1 ST itfire *&?”, (vi.ii); 

• ( 5 ) “nts g iis?i|ftF?> «rts, s?- 
«ifirwhJl* sift* «ritn 
'ititn* '?9t*tfi?'?tftf / s^?, , '(v , i ii); 

(?) *«PW, 1# «W Cltl, 

'Bifs-^t^; ?*m i*s £*f* csis?”, 
(vvi-); 

(*f) **tc?a iftfts <w 

*$pito <*$ i?i 'Gift Ttft®N» M 
(vi.w); 

(sf) “?*tft?i ijfis, si»ww n? 
f?«l lift* c*»fi, st?t*ts 15 itst* »t* 
lift itHC? SSlfa ???’ (1.1 Al) ; 

lt*S ?C*?|3 1*131 Gift? Cl to 

3tG*1 111 ; 111— 

(?) (*ft*)-£lSJ S 3^51*1) 

*tw w «w citnftrcti?”, (vvibO; 


(*) “fii'ffi! c* cstitc? •ft 5 ? ?H, 
c*r *WMt ?*—fi*ti* f* <4i* $ft 

*T?it? m *N", («•«•*) i 

“?tits*l ?wt* is sft !? 
l?t?W fewlfas ?$*1 fl^ftlfanf 
«rft1l$i ?s, cift cstit* citlJ 
(«.«.*) ; 

^■ft WtTf Sltll 5F5," ( 4 - 4 g) | 

571*1 ®7tTl («.«.Si)— 

'Bttft^JI^. («•«•«*) J Stl 5 

4ft« dll* «rw, ’ifts, WtSF- 

c«rft M", («•«■«) i 

^ift, ?ftl G ^91-fbft*Mt77 *11^ 

aft* G btfa H 

«Wj G c?lk—««l^ '«[^-«f®7^ 

1*15 ntaiffl ^tfti ft^fH^G ^aw 
n.m.«)i 

«r^*!57-‘ , lf% ! i ^titi ^^*7 $i5t* 
^laft^p shii c'sf («».>w.8) «a^ 

*Sif-?TO1 itll >1^111 ^ G G»t¥ ^ 9 ft 5 fi*7 
^ICII ifll ^tflfWF® 

(«j^*^.o)i 

^ Cl, 

in cw^-in^i, 5p^^“ 

«Pi fiftil «tn w 5w*rr $11 
*9^ m. ft®ti" , i^ : ® 

itntiG ii i *nc*ra ^tc«i 

cw ^ar, ivi, ^ft* Grfttit 

cmw im itii «rt^li 

G 9ft?1 laFtl* GfTT 41^ CltC’tl 

mm »itm ftittn ft*i (>)» 
ftw c*rn ift, c*iH*t 1? ft^fi 




>**>« ] CTCT ^ftfj Mt 


«rti ife «W* c?<n forte*, 
ttt « cm to* **>*&! tavrft* fftm i 
qfoe *itc^ m*t cm Prafan* w» ^rtfosi, 
'srftr, $sr fep*n vfon wm «f*tn 
cf«n m, *hrffa jpf* w *t*fm 
«rt*t» « fort* ph «ipr*i>i 

5R, *PT n I 5itW **** 

*F3f l*i orwfa fetstf iilcizw n wife 
cwfkcv *tt«*i *it?r—^mm ^t*T « ftfe- 
tftwa fart** *Prawwr, wpt mt* 
cm fera«rfe *ftfe i 4 $ rnimw m 
*fee«fe fa fa 4t^=r ^tfec** *t*T, 
cfW « wt*tor* «rffe*ts ^nfe «fta*n 

*foii Wtffofe <4*|3 ftfti *if 

fsfomtir nft* W H 4* f3 C1ZW 

C«T sfeatfol, Pffe W* PFtH* Jf^tf 

srtfoo® *rtw =n i <®tfe Prfe^t«rt« (>•) 
WR—“*ttSN wfr&taw f&favjHtef <lfrs 
«t*tpra «i* fe«.*tfa few fcsr c^V^hr 
*tfe, ^wfqfa w^jr wtafa, 

¥t**rta «fs5|ir»i <w spj*f«i 

X* <p f*«l =11, <4$ ffe:*rcro 

5WI 5W I fsRtas (Ziramer) (>>) <g*fe 

wtw wft cq, wfaita flffevrhtw* 
fevrffea «rt*iHr wfam, wf^tr^r 
C^f «W fipflw R*fe«Ff« Wife ftfr® I 

^3 

(0 Tilak, B- G.—Arctic Home in 
the Vedas, 1925 (Poona). 

(*) Dutt, R. C—Civilisation of 
Ancient India, 1893 (London). 

(«) Farquhart—Outline of Reli¬ 
gious Literature of India, 1928, (London). 


( 8 ) Winternitz, M.—A History 
of Indian Literature, Vol. 1. Reprinted, 
2nd. ed. 1959, (Calcutta University). 

(«) Jolly—-Ancient Indian Medi¬ 
cine ; Translated by G G. Kashikar, 
1951, (Poona). 

(«*) ^frrtn »ltftffe—^rfppr ^ffe*1, 

1302 B. S- (Howrah). 
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(ir) Albutt, C.—History of Medi¬ 
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*1fo * afaato—wtda <a| f^5^fS 

«ia^ta ac* «itaai aatl wfa* nfaftoi 
aatctfa 4*13 w*t« aatw—> *iaita 
wH af*cq 4c* atar„ai atca «ff®fr3 *ai 
*a i 

* 1 $a c*ta wKc* frg$ *acq ^i 
atataass: w natctf afaa® *ai <®aq 
nat< frga *cq nto *a ataafa wtafi 
ataafa a«rKc* *acq caa 4 
*ft«Fjirt *tfafa3 *a i 

as a-r a^ca srfr^i a*ac# 4 ^ acaaai 
fma ca, wtffavt* asfaa a fata acaj 
*ft«Fjn-f%a»t=i 4 aa 4 c*atca ma c«r%c^$ 
^rctatca 4 a c*rre ntca i 

tttwafl Wo #t cataftn ? 

«itaai *it% naatt? acar 4 *fij nfsffBij 
ai aaftr* to-aafa® arc*, *fta 
ate* 4 a &$fac* *rfa*afa 3 cacnlBs at 
aiatar* tovaafa® |cq*|ai fc 4 c*ra 
’Ttatcar ai *sr c*ta fcatca a fa aaat^ cac* 
4 * *i 4 *ffo* lcq*i?a fafo *ai afa, 
watijB 4 acq 4 *is aahr* 4 a:a *rfm 

as i sttoi ^ *n aatar* 4 sa * aata 
KHf awajs l:q*i?cas 4*3 aatcs-ri 
strata toa faaafasal - *ft*fa >r^ji 
wta *«sta srr«pj(i Mifawtw tow i 
srt^ats tos orfrlB 4 sa ai lcq*i»cas 
afa*cfr «n* 4 a a^sta i 4 a 

$ *ft*ta &$f?c* *a ftnitwf fftftaft 


4aa qaa awi *ca ca, *fs*tf3 cac* *ra 
seal '6? Mifa* «r®ta ansi *cs ac? i ca 
law afa *a 4$ ersta fccaacatar ate*, 

tfajtsatai tofaV fifrra c«rtcw fefapft 

fcatl-48 ata watca 4c* ‘featl Mj’ 
aai *s i strata t*c3 ‘foatl Mr ca 

c*ta fatv ata.ata «rtoaa ^piata 

awfrrf apr l 

afarjta nfaaacaa wai 

cb^jf c^cajii afai weal 

wtatfa® aai *rea I ^8 f®®8 lc«i^caa 
af^fafia artatca *1^a « ^saq ^aata 
atatatfir a® w 4*fi> ^aftij ewi 
ata i cal fcaftrira ato 

'Sftcaf^^ta c^atcaq Icq*f3* c*Hta^a 

totat vtfy* qjf^Jta «a| *rat*fc* 

catarrata mv ‘at* % ai’ atai3 a4ffaa aiaata 
*caa i 

^atca acq atai ®tq ca, «rt%cataa 
ac^a ^aq «iw* catartata «rar afNfaaita 
aa*tq ^ cacafl srt*fjai atalS «rBf*T5 
«rka i ^a-toh^ai *tl ^ica* qaa nf*- 
caN *caa ca, qat<-fa®ta*lai > ata ttcaa 
*t* cac* ^rtarat^ *cataai «rtcafa*ta 
«a*wa Wf<-fawtat <aa toa fcwta *ca 
acqj^a, ‘c^tatcaa cat* ^ftatcaa Itai 
*rca* ca^t; *twl ata!3 ^atatca wtaan 
c^ratcaa *t* cac* ffta to ntfai’ 
aat<-fa*ta ?rr«r s ai wti acaaata atat 
<jfato ca nfaata ^«faja w» ^ Wil 
to*a i 



sftfSW, »«*« ] 


$tt*r m 


9tC5to, 5 T^*ttC=r srt«fjf 1 -f%aitar 9*tre 
n«rW-toit* sttojttre c3totc9i 5:9 «ftc* 
A sttojil nhrtflT®: ifTtftff, 9fr my 
fatofa 'e ^fw 5tofs niters Ht*rwtl 
^^*lf=T ‘Store «TtC3l ®C9 ^$9 '« ®391 
H3^t9 ^'Qtls « C>ffsf-^Qf#C33 WO C9 
3*9^ 3tre, ®tC93 

>refere« sTtar^n 3c*i 331 cqre *rtw i 
tos® *rtojn, 9fre wtofs 5$«f 
43*1 3911 9f9, ®tre «r«¥3l >•• ®M$ 99i9' 
^ f35TV?Ptot3 3T3tC3-f I Stto^ta ®H«lta1 
*•,••• toll cntofrsrres Sncafeiw Hftotvr 
foto *it« ^sre cm 9f9 i 

at# 51 fasjtftaa *trs« c** ?„ 

3^9tC9 Slto^l >J9C9i f3«t^C33 C9 Hf45, 
®t* 49 R *t3«i srtojNto 9f9it9 nr^^tTR^ 
W9f«t9 l$\* n«t33l I 4$ ^3 f939 
‘®R « f9®t9’ *rfa*f3 9V9t33 

9ftmtS\ *[Wf9 ‘n33t^Cf3rtC39 ft*K ffftSV 
9t9? 49C9i ftf? «fC9 3«11 5C9C5 I 4$ fcgfa 
5JC«1 5:911 ^33f^-C35^tC33 TC9t«F9 4&9I, 
C9 4^91 ^nf3pl® *lfiM $«*9 I 4$ 
*£ff3j531 9t5J9 C3f9t9 3J95f3 *C3C5, 

to® wfsRsrft® “fto 9ts:9 43:31 t^rre 
toss*! 3fsre nfc3 hi i srtajfa 

3t9jc3 5toc§freres Htocnfcfcto ©nc&firaft 

* jSfifaRtf 3J35f3 *H fcwtffol $|I99 

*-4 

ifWMWrW tosfsi® H^CHt«r=f pft ^f99 

stores cbli 5t«itw1 ^ Srere twtwm 

fafa, 9tft9t9 'em, '5ftC9r9?t9 C$«lfe3fa 

«toto w Ht=irR*f nata-falTi 5 : 9:5 « 

5CH I 9to9"JT®I®t3 nto3 btto'fl C9 5tC3 

^to ®tre H|3 ^faire -ifas rere 

Otol C93t3 *tof991 I 


4f#wn jftof 5re *n;ctfw Hto ’mtore* 

$*fC9t% C9 *ff99f1 HfCf, 3J95t9 

*C3 4?-C-n Cftfe 9«s>n:93 9® 

Wt9 JT9f9t9 5C9 I 

“fto* ^ntoc93 ^9, ®toc«rre 
*tto*9 f3^TC® 3int®C33 W9« Sftoj<ltto 3J3- 
5t9 ^C9 -tfiF9 «H59 ?Ff3C9 C3 r 9I3t3 CbSj ®91 
5C®I I 4$ SWCS) C9 9C33 ^C9tC9f f3®R^9J 
®t3 3tt 9lR s C9Cfel-5t^C5toto®tPl® 

(^<mn mhd ) csRtofo i ‘sRfsi to. to- 

C«r9k31>9 31 ®to-*ff35tto® ^9^315 to?K- 
9C3 3rc , ^9 ntofto* 

C9C? ^*f9 59 f3^TV»ff39f^ 3^9 ^9^9 
^rto, 49% 4fi5 cb^? c^res ^ntotore 
^9 *r?tpf9 ^ nPsntos 3i’ftof3® 55 to^- 
•ffipre I MHO 3C5I 3fC' p i3 nf33C^ Sfto N 9l 
9J3^5 59 I Sfto N 9l tore^ f3^T«,-*(f39t5 l t 

5'Q9t9 Hf9 C¥f9 ^1^9 ’ftffsfc^ 5t«19t3 
4C9to9 59 91, 4f{6 Cbhf C9FW3 fenfafac® 

sfto % 9t3 nto-rto h^T^tR fi^rvntore nR'r® 

59 I JT^9to9-^9 *ir3^K9l W 5^ ®1 
C9C<5 4| *W9 f35JV-ito «Tt59C e f3 C5§1 
3*31 5C3 I 

mhd £fto9r3 >rfto®f9 m stto^ts 

'BI^TSb ®K9tof3 4:91919 I C9 9tore 
3^13 4t 59^ f3l 59, ®t« 
n^ff99R 31 ^ 3ft^9 3Mf9f9^ C^t9 

*Pft< f»lfaC9 >T<fH9 C9 MHD 

4to9i 4n^« 3ffto3°t ®3i cni®, ®i 5*i 
419 «,••• tofl^ I 

5tC5t®» MHD ^nf?C93 ®f39K 

Hst3Ht*a< 1 c^^sr ^9iitre3 c^srto f3^- 
^ 9 1t'f3 f >1^1 Jft^93ff^C99 f9¥l> ^tC93 
9to^ ’r:39 e frntc3 419 to-t 91^ nto« 
3JC9 43^(5 9-f-3tC3l CM*Tf«3^ -fto^'43 



WT*T«fewto 


MHD fevftw aja^l 3afewa 
3**1 ▼tawa l 

?fMto ^w at«r a»i ^rwt?Tj f%^»t 
*m« ^faata awtaawa ^rtaaa'swa 
wto at«F5i wti acaw i ^ntart 

cavsrawawa ^rt^t=T-2f^rc=T 4*1 ^hrn 
▼ta aw 4t?a >l«»|C# 

fawa ▼tetstfw i 

mai facafa ^a%m acaj stfeata 
fa:aww «rffa*wji ^ a**t?w -t^wai 

wftw ca*ft srfBF^I ^a^fa *atw ac*i 
wjtfefawtatai aw ▼taa i wpitw 
wi strata ▼rfa’Wf aci?f, ^aVst 
^aw 4 a fenf^fe i srfvji 3 t^c^i 
WJ tfefWa’tcaa ^*j asrl ▼feffa* I 

a^ata ^rw a*n &w ‘a^caa feataV 
fasta^wa a*faH ^tfeatcaa ^ i 
▼featcaa <acafetw ca a^Wt-tara, vsta 
5fqata ajHfca ?tte x ara fencatfasi %a 
ca*it *w ntca aw fa^ta^ai aca ▼taa i 
c ^ csfa ca aitn wcfea at^tcai bw, 
a^WMatca afe s ai csfc *awi «ta 
•wtfefw ▼w i 

astoH ^featca srt«fj«i w fanfea's 
a# ▼aw *itca i <jfaftw fata 'sitaata 
*iw ffaa few aaa atiwi <aa:«rca»t 
▼ca, <$ta B$faw <$aa 4a*fS strata ▼& 
*ai few caw atfew ai atiB caw 
few* 5Taat«r atitata *v ca ca<$ta- 
saw aja^ *a, > afejtw wa ▼aw 

aka ai—#▼ caaa, ca^stawa* «ftaa- 
aswa strata <mfa w? ▼aw ai cata 
^ffeipfasi *a i atfea ac«r fea>sft*a ca^sta- 
caiatiata fawtta aaajtw atai ata, ^ta 
feata festaca fawfafai acB& ▼ksa I 


iva aa, m n«nl 

▼fata feaatwa ^ swntft a?tc<a 
akatw atfjww ca at^ata *a, ▼awi 
▼atai sbi fawfa^wa afafajo ▼aw atta i 
feat*awa aai ata, fe^ifa^ atsa'Swa 
fesa fata caw ^®ta af^ata ca af®r N ata 
▼fr ^a, faastalai ca^ta-^aar af^ta ca^ 
al®r v ai caca? %^tfac«a af^fafa a"ac^ 
^ajffa ▼caa i 

strata ^itcai atatfaa aja^ta ^ispjas 
^twi fa^jvfrat? ^astc«i ca at^at|a , « 
c^^tja aia^ta, ca ^a % ft|a 

▼l*l«-inr aja^fa fa^Tv-sratc^a «rasf% 
afaa^ca, ca^aa ^f^-iia ▼^aif^w 
af^ x ai 4?iB facaa ^'.a *a^ s i a>ia i atfcaph 
^ca© ai ^ar ca®tawa? ^«Fti atata 
a?arf«c^ nr^ s ai facata aai ?a i ^$ca 
aacBca <aa ca^ aja^ta cata ^a ^tatiaa 
a? afafs^ fa«a 's sips^ atf^f^w I 
^ aa atfoa f%^scaa stt®r jatW ^icaa strata 

§^s\ i 

fa'sa « 2 tr^a« at few ca af«f x ata 
aja^ta ^a, ^sta staat^i m i 'acna'tf^s 
few staatista srt®?jai ai caw 
aitCTta afaac^ sffe^ai fa:afa« ?a i <afe 
fecta acai staafaii af^i'scaa Btwa aata 
ai ^sta CBtaa caat atca I 
a*aa ca^tawac^a aMcaj 4a 8ftw s atw 
4^fe^«a i ca c^lai ^a ca, «ta ^taatai 
v #o caw *•,»•• f®H cat*^c<5t© aa« 

^ atca, ^stc^ ca few «f*ratai 
nt’«ai caw atca, atatafaa^ c<ata a?a- 
'SffeatC'®^ «i a$a aa i ^wtffea 
c^tc’ra «rarfe, at^a nafc<a >r^atsfa 
«rffeatai sft^ta a^tc^ 4fe ^c^a aja^ta 
▼ai ot i 







orci ntwNfrf ifr 

’Wta *tfl*rat njMfisi frotn ^ at^n 
^ fofi 4<ftw ^ta 4^ *rtt*it*- 

f63f C?«51 ^*11 | 4$jS C¥rtt6 s 3f-45 5Jt*ia 
*IC«fI 4 * frv C^IFF 'qf’fa ?] ; lt$rijtC' 5 H 
’tlt’T CFfatt^l Jja 4^ fa 
4* Ca^ta-ife-fe^Tt?* w 4fiS 
*fwa awa f^$a ^ jfjfjfi:^ strata 
awtsfas *ca astcv vw c«tw I 


cw, fcrfjft* »rtf^tfe <4 «rt^hr ca 
wax ^csa ajafta, $ttaa 4tr®rc*u 
fowijt® ^ a<*$ ftflff fa, 5ft?t3F 
nfaaM nt$ 4^f5 thrift® cata arafifcs 
ftat^fire fta atcai 4? im ^refa* 

^t^r«i, m atw, sfjf nti i atw* tfw 
cuc'ar spanfe*!**!* *rk«itffR<aa ^tfttax 
falfaa 4^ $fa waf cafatanp 
CT, at$a 4$ ftatWI acfe a* 



JtfWJfl I 


ncaa m fa? cat? stfa'jita «rt«l fa:afav5 
*a i acaa *{c«fj afa® 4*15 -arrfrftfc ai 
fot^fatFia T« ’HtC J T^ ?nt«IW Wtw 
qtftfT ?ta I 

*refo jft&i catat^ faafasifataa 
WH? fallfa* carlsfl « #ta *rwf 

«nl*r 4 ^*t 4?f3 naWta ?q ■ywt'v ?tatf*, 

ata ¥t*i to*i?fj?t»i WHlatawa rtfarji 
*nt# «iafa^ fata 4?|5 ?ta«i aifa i 
ita»i, catfca ntfaa ?5^Ttl-c3?ta ai *nwtn- 


fSfa^a Strata atajca i atf*(f ^rpre 
*fa ^ afoi na'lfa® *r^j fa, vtfw > 
srtejitt? ft? as faasw ?acs *rtat? war 
?^c&a atf^ca cyan atca i 

tttw 5ti hfarfc 

strata ?ca?}5 fccsmaffj fofrtlja ?ai 
4^ ^t^ai »f^vi*r , «rlT s !t5^i vacai i 
stt^rt srfflm 

fsf^fai’® cwt^ (Oscillation) jfga I «rt*rai 
wtPi, ’titna ^f?ia nf^r *it«fj:*i 



wta * f^wtn r>*ns<, »nnwi 


‘ifa nfa$ ?CS «ttCSf I fmt^ffa'fafns 
cstnnc* sftaf,sts c«fcar nfo wss oa^t5 
''sffefss' fents s*u csc^s ntcs i 

srt^sts ^ts <s?fi> itsfn&i ?cm, <s^ 
8t9Jlt3 ^V*fo §Cn*i?S, SSl^T* 'ertss « 
fflw «its ^t^stari ns i nta^sts 
stn sen $cn*j?cns install 

«rtss si ^s ^tnstsn cscs? , «rcs? 
cs% ss, ^tnstaii w «r e js <stn- 

staii cscs* ntstw c 3 ! 5 ?! i ^cs stt®?.st3 
stn cncn ^tnstaits nHsn gtn 
cnc« stcs* i 

cb)w cvcaui stsi at^stc* s??ntxcn 
fnsai «1 ’its i cs*tn ftfft 'Sfis'scss 
scsi aretes* ^tssi srsc« *cn «rcn? nss 
35tl ofa* C^CaiS nWST tf**! *31 3S 1 

stt«F N sts ^ 'ntssi 3t*sts sjtntsfi! sst* 
ft<sm5W c^cais stst« n<.s{fo *c^s ntcs ; 
fcswtfn* nR«tStS 4C* ‘Pinch Effect si 
‘fsCntS*! «r«ts’ S«|1 *3 I flftw CTOS 

ntstcsT ntnt«*s fna?s fcsfs *cs 
fswtnlsl n*CST*Fn-pFts ^I'Sti nntSSns 
SttVJltC* ^tCSS SCSI sstS* StSS^S C5&1 
*3Cfn I 

fs^ivcFts* mzm fens srtwjsta «Fsts 
fsC"!S ’®3"? 1 ^<l C*tS fs^TVCsW ^3* 
sf? at^ N sts fens «itnf«« ss, <®cs ^ 
\sstsrs sssbt-^^j s® ??cn v»ts sMtstsr 
wt arajsts scsi acsn *sc« ntcs; 
*cn <$s*l5 arfarPis m i ^s«r-Mj citfr 
sen fas ^s* stt^stc* *cs csc« 
ntcs, 'SfSS sfV« SttWJlt* SCSI v5ts 
nffeescns nfssfes ncfe i csffe'Q * 
cfefnfancns ^s«r-^c^js nKcsjs 
^tsns'scns atwjsts ms esc* csffes- 


<$s*«fn «rffe*fnm *cs ^sntsrts csmts- 
cstntestn ^tnn *cs, fam cfefnffencns ^ar*s 

^ 3 *«fnS CS'Cai < 4 & «tfSFSl *tf *it *s si i 

struts scsi sfa csfa* c*cais fenfaffe 
ntc^F, 'st^cn ntw.sts fens ^stnf^ss fk%j%r 
cfVs? ^»s5f ntstss^s: ^{5 , »r^cn fs^s* scs 
sts—msfecs sni ?s ntstsi us^r, «isrfec^ 
’arntstss i csW cn’cars ^rsnftffecss 
nt^jsts scsi ^scss cs «r*fai ntstss 
^acsfs ^®ts , «s5fs»n; ^ntstss ^scws 
n^ffeC'S, sail st§m, ^snst^J s^sts i 
iTNr^ftr ’■isnr-^w fesntfes 

srr^sts ffe^css fsf^s «n?Ftcss sf^^ts 
sss, nfefsfs, ^tfss ^i<s ^ssts ^sr 
s 5 fss fents ^saiss s^si ^s i ^ fecsrrs 

« C5\s<?ts ststs fiffaFStS <2tCStn 
'SltCf, «TCStn ^fc^ St^C3Ft-'9CS'5 SI 'Slf^S 
^af cs^ts-^ssc^fs 'Q 'BifnStnfs^ 'scs® si 
nSf-^SC5F3 I tft«F5fS SSJ fscs 4^ ns ^S7 
ntfos ^$tcss fens nt«f v sts «r«ts ^si 
?sl sft^si cncsf fs:sfs^ fsfe|s ^s 1 ^ 
SftentSf « CS^stS-^S^C^ fscsss SFSt'O 
at^ N sts «nscnt^ s*nc# ^ats nt« sfssts 
'arts «<*li» fents i ■•ts « fs®ts’ nft’Fts 
n^cnc^fess n^sjts 'sf^^sts fofnfcj fssins’ 
sts^ «rscv ■si ns nfests ^css^fe fsn?@tcs 
sfnsi scsre i 

^$CS 4)?S1 ftS^fS S'SC'® ?s cs, Sft®f,S1 
n*nc^ "Sfcss^ 'ssif ^scsi ^^tsts 
'sisisstcs i cn«r». «rts nn ms scs 
fnsfg® n’.cst^s-g^ts fecwcm , «ia r t« nfs«s 
S?CS<3 fswftsi 4JSCS1 Sftaf.StCST ^SftS« 
'sitsra '»rfsc^ ntcsn fn i cs fwn ^fetess <sfe 
«rcsli nsfai ^cs, fs®tcns ^fasten fsincsrc^ 
cn ^cs ^ msfar fsn i 





4*13 wrfaw* frjs ntts* ffcfaMi 
fTO Wq nqjfsfwr* 

wfc nwftora i ni-lft* CTfai mw 
mv f^ ntr^w wtfc ?t*r ora*i 
toii »w *tfci «ki{$ fa fro *^«i *?i to 
4V, faw cto! <1 ^tn fa ^i*t^t«r=T **i 
to ? <*| 34 $ w $t«?r sjt^c^ ^ w to 
cm faq i 

»rftw wi crafts (faTOfifa) apjtfr 
fro cq <$| *t®f qwtow^tw ^c 5 ® ntcw 
= 11 . ^51 Ifa^ «r»itR^ tow i cvpr 
3 ® qjfea cto* ?tv c$ib fro« c«rt<?i 
cwU c&fcl w c^r^® ntwi fa* f-Kw 
cr* <31 3*1 5 pto 511 «w nfitotw caff^l 
CWt* C5&1 nfafa 1 ® to i TO*i ^ 

qtw* s-4tci wwptf*R-fwi w to qfw 
w «j=nrfa nqjfcfavrtt «rc*f«pr to i 

fafavim «rhr ^IB qj3*i 

toi— fas* cro* *w wis *fa 
c*zb fro > fa® ^tn c*rfai ctsji 

ntW I fa* *fttW nqjfsfaMfa $q=ffa C?C*if 

*n wfo *fa $tq frolS to f*f<w 

•rw qfw* finro* « ibw i 

fcfa^qfjHf W fTO55fl TOT TO 

3 *f 5 3 fant 5 qr*tqj c=wt* to*i fa 
**tq* i <w to*i *fa to* *t* nftfa* 
towi totow ntscw *t r ? qTOt«r=r 
**Tfa nil C5^t?r qfa to* qfa ***fa 
tosh i t||pw *r* csft^i fro chi cnq, 
fa*qt* fq*iB 3 * h* nwl TOte fawr* 


jjvg *t<5tfa*«TO| ®qfc**i *toi Pwr 
<mw $ tot *tpw *fafBt* 3*1 tow 

41\ fa* Sta <®fa fa <xiw ^ 

^r?ls ifc cncu ^iswi mftw 

«ispt|^ fsiac^ 

■[■offeff^ ^ 9 *rtm 
^9 w I «ai5 ^fB 

feowwtnr q^i i 

4v *rr< ftfcafanj&lvto 

®t: 4- f®^nfrqtf c^rf^tw 4$ ftaiw 1 

'qft «rf?ie nflri-fiahl stqfr^l 

w i 4$ qqjfBf^5ft<j ^csr «rait<rfhr 

C^tSfTt^ 5ltC5f ^f§C^? ?f<5 «ltil. ^ 'BtJt'8 
4*fB *itf^5f c^sf4f«it^ 
i ’jfito ci c*Ft itci "tqjfsfrw- 
q *1 c^rstit^ $ etfatcw fab c*IW 
cqc^ qtw^ i 

^{B ?rtc|« o|5 cJif^’Fjrq vcqcar 
49K Ir-O Shnrsftq ««• <3f^ Hqrf6f*Mf 
«... c^r%?r (MX ^r3ft*f5tw nil C^tSffl^ 
tfnrffi wi n®wi ^*15 cq*c3^ 
ftfaMwi f?«cf5r i f&favrfs 
« nt’pqj ^fV^® *w ntw, ^q^t? 
nt?cqjii nf%qf*i wU c«i ifib, w 

<ii| nf^sln cq ^^snffq qtvqj ^fir^ 
*nw, 4=nt«( ijwftl* fnw ^tftwl 
fab] «if5 w\ cnc 1 ® ntwi 
^twftftc^ «tf« 4b tffants nt« qtt 



«fT*f 3 fawT* 


«tflhr ffefavn 5 t 3 31 

caft*r 3fc«f3 *if5-3 *3-*fo ^stm 

fsf*Vfl 513 3 tt* i 

*fwrc5* 3fa3W5 W3tarc33 

Wl 3tSC33 35*tC*I3 I f*^ fiffir33-f3aft33 

ft* c3t* it* «*r«t3C53 51^3 

’fk-ifit^hr nf«fc*r3 tw «i *31 w 53 

fti wttort*r wi «w c*t3 oiW^*rK? 

^t<*3*i 5t»i srcm ci r* fwnvi *w *tc*. 
c^33$ wH'Scsr 3t3* £*3 3Jrf3ft* nwK 
’rntfa® 5t^fa* c?3 *ii) ^fc* ^3* 
*w aft«r i 

<*it w 5itfi *fti3 fentra sa *ai 5ctf5 i 

3|gC3a 5ttf?3 CSftifa 43< €*5*^3 #3j|ft 

*"tffctC 3 C 3 I *C 3 C 33 t 3 * 13 $ ^ C^tSfJt^ 

3133*315 *M 3 t«FC 35 fcntaft yn ate* i 

«3f 3**1 ®aj cm **3 caata ®fcs 
5**1 *31 53 =T1 43< 43 ftfa-«riTnfa8 C*t3 
*lfiW3 *31 ^3 31 I 'St 3*3 4fa?3t3 at*TI3 
5t?lft* 4$ *ttaf3 §*IC3tf *C3 CSftll 53 I 
45?** «ft* 3t3 333 «lt*3 I 

3tS*33 4t 5t? 33*5 3W **3 ^1*3** 
4$ *t*5?3 §3*3t% 5t'?l§ *3*5 ft *3 b?3 
nf3*t3* tf3Jtfta 3f5f*3J C*ft*f=T **3 
ft*S> 53 I 

5t*$3 3C3J Rfe ** *J ft* Rt*5 I 
*3$ fwfta 3C3T« 4$ 3fa*t3* 3* 


t m 3 $, m n^tn 

film **3 I 3**3 affif RVf ^<t*> fo*t3 
43<, 3**ft*t»H5 4$ 3ft*t3* af3J 3"^ 
3& **3 *53 I 

4$ 5t^C* f«33t3 df33t$$ 31 3^?? 
*31 53 I ^333 ftatf^S **3 *3^* «r*C3 
C33t3 33 3t^€t3 ^fttCa 3t31 

53 I fi|C®J*{5 ^t3tC3 ft*33 ft*33 ^f*tC33 
5t* 3131 53 I C?-f*lt$C33 *t$3 33 5t* 
*3** 3<5 3^5 ! ®ft*tC33 *t? 4$ 3*3 «lt5tC3 
3^-5 3fC* I C33'3C«3 5^ ^T3^r^> 5W '<& 
>T*q C3-K^C33 *td3 3^ 5t^®f^ 3J35t3 
*31 53 I *Tf*fa* ^3t3 3t3t3 ^f*, 3t* 
31 C5|3tC«13 5t^ C^C* C3t*l *1**1 C*tl? « 
3v? ^I*tt33 5tC®3 5|f5fC3l f5f*^1 5C3 

3tC* I 

C3tStlf^C* 3t3t33 ^t33t3t3 f«3 353 
3<* «|f3f* , «I35t3 3t31 3t3 I 

^ft-3 C*C5 *C3t3 3Jt*’- 

43 4|f*il 4*f5 f3C33 '®*3 < ^‘f 43Jt3 I ft* 
C*t3 ’J'S 3J%3 C3C53 5t? 7 f* lS l5 43^ it^l 
5tC3 ^^33 51^3*3 ^(3'I *^ff3* 43^ 3J3- 
JTtC3* 3lt3l3l fift3^ C33I 3t3-^f^ 
fitC3t^3^3 5f^{S .*Tt«3t« *1^3 5C3 3t^l 
4*3 5C3 C3t?tlf^ t?* *tl»l 

*1:* 53r^l 4^ ‘C3t3 3JtCf3’ ^t3 45*1 
*31:3 I 


4^ 33S* *C3tf«t3^ 331 C5t*» 4^ 331^ 

3STC5—3t3C* f* C3t3 3tf3£3 ’f53tf’1'$ 51x^5 C3t33t3l!3l 3tl33 C33l «lt*3l 

filt^ 3f33« *313t3 f C5W ^it3C51 3tt33 3^5 t3333 

fiC!|^1 t3^3C33 *tl5 3^ 3^3 «ft%^* C*Tt33tf3i;3 ^t^* f3^ ‘®t 



TOW, 3 






C3 'TOtTO TO CTO TOO?, 
fi wft 5 * i TOt^ w w TOTO* 
«ltftTO ^5tC'5 cTO ^ CTtl 
TO-tow cTO *rtto to* to mi 
**TOcroTOc?TOftftc* towi 
cstcft w *$3 si ?*r x i 
to TO csn cx s$ *si f j*n 4^ cs, 
totoff w wtTO «ws tffflhi cro 
TOm to TO*!* fcTOttoi cx cs^Di 
TOm TOftsm cTO-fasto TOftm 
TOtoTO *31 TOtm *rto«rfi?fcfai 
srt&ft to$ Sow to to* i 
*rtw fa «if% ^fa fos 
TOfaft* nrtf i cw-ftmis wsj 
ftTO^ TOft* to ft®tft* tosTO 
toF ?ftTO to TO^3 i to 
433 « 43 33 StTOft* « csfas «tf, 
tas fcTOfa « toi-fttoi w* to/to 
TO i TO ft i 3* ^ 33 m ^to-atTOft* 
*i?ttf totoi ^t«r cwsfefttf %$fs* si 
tosfft* *isito5 £TO tocss i to 
CSTO TOl 4TO3 £TO *«<3 433« 

•iff w *s f3r, c*r« to toj 4*f& toi 
TO ns fts i 

tots fts to fctoto TO3 s n TOtTO 
to ft to mi 'srtw 3$ ^ 
toi« s^-TOTOts to i TOrstm 
*K-nt«PrtTO « *r«ffts 3"*fto tosii- 
c*«jB 4 :to ^jftsft 4*fs c*3f i 

to *Mro «ft%c* fttot- 
stTO stssts *rtro fttotstTO 3t33ts 

to 4*$ fTO TOf I 433 *^*TO 

«rt% «to TOl 3^ «r3TO swjft 3to 
to si i tow «wr s^sTO TOrtfa 
=to> to ^ 3 #t tots *nftr fc^TOs to 


=11 I 4m TO ftttS 1TO1 trti w 
^r i =ito fi to «i ^ft 

fsftvr to fti i 

jfftftito ft’jfa fftr ftc«rt *L* 
"»(4ftf«f c?r^ftf-ife «rt^ i *jtwti, 
cftfi (cf^d», cfftwi, to*iN ^itft) 
*ffts «to ftwr fHf 
^5ft I 4ltff«f ^t«TO ftfl fffft »If 
Cfttoil TO fM *ftl TO 
mi cncf—»rt^*R ft^ ^r«ft^ ar^i-r^ 
^rfc^ ftf-^fl, «1 4W ’TC'f^t^SfC*! 
fltof ft I <2ft% *ltTO9 a^to 
^5d*^ft|^5 ^i wfsmto ntwtf 

?ftm *rftf 

4=n '5t^ to f tfl c^ >r^ >ito ^t=r CFft 
f w, «i snr i 4a f w ^1:^3 oto 
c^ ftt*!* 33c«r3 ^to’ cntm 4*ih 

3tNN 'arttf, w >tto ftast^ftl TO 
ftc-r^^t:^ TO3H i ci>r— 4ftftf 

Zim Cl, ^t5C\53 a re? C3®tC33 4»R 

4¥^1 3I3f1 =lttf, 3t3 JfttoJ ft^- 
*>w *rtitr5 nfes 43^ c 3 !^ srtoftf ^setra 
W *fC3 ft^ftft 35C3 I nt^tc?3 OfTOf 
n*iw3 =»<ft mtt'SHm 3jHft^s 
TO*I ft I To ftwftftl TO 
I ’Tfew ^C33 aT3*lito 3ft^% 
TO ff "«I?®3 ^33t3 ^^5t3 

ftf?W ^5|3f , t Wfr ^ft 6 l ftTO to I to 
3i ^rar cTO «ft%3 TO «r^rs m 
TO I 4^3 C3^1 <53 TO 3C?|| TOtWff 
^c4« TO 4 * 1 ^ ftTOTOcss citvi to i 
toil ft* TOm *fTO =ICTO3^ 
®rt5J1 =rftf I TO %3 TOjfl btNTO i?ftfft 

3toi 4*fei ntR3 fenn 3 it*(tf ctoi 
*ltTO to f si W 43^ WTO toftfts 



MS WtsT'SNWIaf [ a*, 


a® *ca* cffa fa ®ta faaft® cac* cafaca 
4ca ate® «r*n aa i atca 4*ata *ca 
4*-4*Is atma ga me* 4^®tca faa aw 
*ai ** i fa® < 4 ^ ajtata&i atma cacaa 
nc* «pfc *f®*a i aa® «rfaFafai ®tc* 
4® \i*\ *ca c*m ca, $tsta cam ®ta 
aa a*a <srt*f®* nfacama ara®i *ca <4a^ 
aacsca ®ta at* cac® faca« a*?l«wTta 
atac* «rtar *ca* atcaa ca^t atfsca atai 
afa ai i it®tfa* «ia®ta atma *rfa *ra* 
a*a at® i «r®tf® *r$atft fafaa mr%a 
atma vfafo S’faa aia me* >—>* 
aia afa aca ate* i *ca* m%a ata 
^aar «• c^rcar 8 • aia afa efts ate* I 
ftfaatafata « a<-ataatatca atac* 
ftfata 3tfsca ataata mta §ata 
Itai, a®*a w caatca ®ta art®tfa* 
afacaa, ®tat*, *tar®i, a$ ^tcai, 
at®tca afacStcn-'qfarc'sfma ^tsatfa* 
aftati ir^f®—<4aa fa, affSa fcatata afa 
®fe*ai i 

®taaeafa *K-ataatatcaa *a1ai 4fa* 

me* facia at*aT *faa acacia i <4*-4* 

«rartfaa atcaa mu 4*-4* a*caa nfacaa 

$tai fa«f ®«tca *eacia i *ca 4ata*ta 
*\ 

aamca «*K*t®a ata®fa (caaa—‘*)Tt^faar 
3 ?®a ®tfaa’ atca ajtfa m*-afaata^ <4a 
<srtc®a ata ) 4atca ca ®tma *t®tfa* 
^atat cto ate* ®fa aa, faaafe* 
atata a^*njftre *ca i 

^arca catan afaatcaa faf®am%aai 
ata faafa®®tca ®ta® me* faca atsat 
*a <4a< ®fats c^ratca ta facaa acafa 
can ata afaca caai <4ata*ta fifata 
*fa<$i ®t: «ma cataata* facia att^rni 


a’f-faci’waa facara jnrffaas i 

f^fa acaa—^a^fa catata a'® <aaa 
‘aa^cai’ all's ^ ^a %®a cam ^ca 
ca <4n '®t^l^tf® fawcaa atfaca caa— 
asta ataa, mafra vstai fan «riaf^a 
afacai 'e «r^a alar c*fca atca i 

mtf®ca^ ^atcla fafwr * am, fama®: 
4 % catf«ca& Wsaasfa ^amfl aa 
%®a «fa»ruf^c® ‘a<($%ia afaf®’ ^itca i 
<*\$ afaf®^a aa®ma call ai ‘afa’ ami 
ata aaca ajtaa alcaaa « ^aatcaa 
ala? Btatcai—®tcaa «rtaf®a afacrn, ata- 
5aa, i®|a-5ra® $®j|fa a^j aai s ca 
a*ac# famcaa acaj ^tcatsai ®ai i 
<4$ a^Maa afaf^^fa ^cai 4ta aat 
«rrt»faF ‘casta at«t^ catallfe’a faf®a 
atata 'asr^a i caaa—■a^-iacai'a afaf®, 
4tBftaf®-a^?artafcaa afafs, ^ic«ffaacaa 
afaf®, a«>ait5>^laa afaf® l®rtfaa a®^ 
aa a^^taa afaf®s *tn^ stfaca atc^ i 
aac'sai a$a 1%f a^j ¥aca afaf®a aaa^j. 
^rtmtsai-w ai fama®-a^ta a^tc? ®1 
famt^ acaa i ca% ®ta aa^ ^matata 
^‘\ vimzni «rat w ^f®c® faf® 5 1 

^H^tatcaa <4^ aaa <4af5 a’ft^taa 
afaf®a ^a^^a ^a ^^atff's cantata aa® 
® N cac®tcata mtmtmt^tii m-rta f®fa 
tfla®ra c^faf®ia-fa^tfaaf 1 ftt atma 
ajtatca ^ta wta s «iffcsrai ftmasscaa 

caca cata «i^m aa aa 1 f®Pf »• 
^t^ta ata acacia 'e faf®a acaaatatca 

ntl^cacia 1 ^ta fan 4*15 citfc a^-ataai- 

ata's *rtci 1 

atma fa ca aa catma faf*^ata 15 
ajta*®tca ara^® aa, ®ta acaj acaci ^ 



*rtTO, ] 


ss'stn, ft?t<r «it?tot«rft® c?tn q® ?tTO? ?$ to f t?fo i ftfa* cm to* 
ftjtftfa&nftfe?), =rt=rt <?ra ?1wtfa ?wtf®T3 ?t**rtot? f=rf^wtv TOtoni 
«ftrfts1 cTO-ftfavrfo <w JTtw* *ft® *?i w»ft srtOR i ®t?t®i fts? to ftro 

CTO «ttt 3tTOt? TO apfft« ( ¥[Jtf%- ’ftPI? ftfft C*^*a?ftFfa =Tt^1 ?tof? ¥«rt* 

re??) ^ toft? *ftw *Kfm? ^TOtfr- c-rfai to—? t? TOftl <rto *m w i 
TO *n *m«& artorc i fas toc*$ ftm? *tw cTOi ft-stTO 
*tw si or, *®*TO fac-is wr? m w- or? cm ftci? <$* <rm? n* ft:*® ?? «w 
ntfa toft? to®?* c*qtft® (*£fts) *!$* stn c*ft to ftrrotw «rt*& ?? i 
s*ffm? ??*t? ?? i TOt?r®: ?M? to ftms$ *ti-cTO1 

stm? to 3 rtr p fs ?® ?to? to*? cm? fcR"tvr cm 4* ?to? 4 $® 
fc*r*tf?®i ?t<*—> to? *f®TO* cstfi $ 5 ?, TOr?®i ( **topw ) fttf® to cw?i TO 1 
c?tt®$, cm $$?, ottTO $®itft TO*? «t«Fff^ wtn fafa? c«t%? TO*? <& 
fe*tw? m; TOsfa TO*? =ri *Tw TO?®1 ^s-c?^ ?cs TO* 1 *$s®: 4?fc 
4?i stm? >iw m** cm cs? to . 1 *m TO*? TO? *srTOi ****ts 

*t* c*t? ?tm m 01 c*fa cnt^i TO*fa *ts c*cm 1 

*tsi-?ftr? TOtwj c*tst*>-«> »-<*)? mi ossffsni «wpftc*? *t®r to 1 c*tfaft<!rft* 
cstfo® srtfc* * TO$? *nftarti s^r <4* csstftFwfc, c*tfaf®ftcq*cfc&, c*tftl&fa? 
tnre^m *t$ toft *?i ?cm 1 ml ®tfarft?i sr?fa w *tf£* ^ *ti ^tc«i ??r 1 
fitftvfro ^ctwfwhr ife arorfaR wff)' ^r*rsr c^t^ toj 

vfrrwr fec^fc’f^ ^ ??cr? *trf* ?t<n ?? 1 

^vtfro ?i 1 firftsdS 3 Tt«rt?rt ^tck c^ ?tch tffiS* «i ??, c>rt *tcfcr 
TO¥ C^^l 1¥» 1 ¥rti? ¥1 «rt3p¥tf ‘4 ?? ^1, K ^1 ^tt*t«'e C¥tR 

¥R fcfarojt c«it?t» ?fi^ ^i—^srN ^rtw, «rf^¥i 

dr?«i ¥«c? i ??pnr ¥ti «r&?t? ^:q w ?c^ «ftt¥ i 
¥t* ^ ^ ¥S05 *ft?W ¥faw S(t1&¥ ¥^ ^ "W « W|« 

^H1 ?F?n ^t^8? I ?cq« 4C¥ ffa C¥CT> =TtH1 'Sff^t^? 

oftefcs cvWt^ ¥?i ^t? i t5 W ’rtfqi'Q to 

«rl%it? q^c?® ®r^r5i c¥Wt^ <rtw i strifes tefa ftfftwi 

niWlssjw^rt? sftt^ »ti c^tsr w cnrq ?i *rtf»rr to c’rcn 

¥?r?q I 4$ ¥t^3 rn TO C^TO Wt'O ft ft? ¥t?ar ftwl aTOt? 

qtft? 8 ! ¥td? $qTO to¥ ¥? i cut wr®i fro «itt*ri TOftF?ft i^l5 

¥ti ^*rtro c?f®m? toft? *tto 4? S*f¥TO? to ^ v ftftor 



kite 

even v ^ r\ 4* 5 «itre fare 

aft i « ** 4W^tW *tt*1 I 4re 

tefa refs fewtm rets «fvr *ct are* 
« fM ^rtc^ i 

«ffa-fsr*ft* fastre* *fa tafa are 
*ita i 4$ stfr* *tcfo feww* 

=TC«f C*fS C*fS aftrftf** fc*f*a1« CS-ttre 
** I 

shafts *rtafa*ft afas, *tc*r»i, **, 
<ft ca 5 * m% a as w 
fatjfa «l«ft=nBS 4$ fasts *rcaan atsrei 
fasfsfai areas—ca rets *t£ are sttfr* 
*t$ tafa are ata I ®cs retires sttt* 
rets *tch featatt 4 s-n ofa*t$ f* fcw* 
SIS33 *CS, ®1 fa&fa-faatH| *a§ c*fa 

asm stift* *fa fofa *ai are atw i 
stats*): catfafsafaa caatfarefr, c*itPf- 

f4fsre*tft& 4 as catfajlfas—4^ fas 4*ts 
SttfereS »TCaf^ *tcfa S'faa*! *CS *<ftc^ I 4§ 


[ S*, bb«f Jft<tfl 

*td "*t*tts* aftsft are 'art*® are stsi 
a*s fafas tefi are atre I ®tst?i wn- 
«rtst*ii, scares are «tffa* 4t s$s 
asm fca*sres sfai fafre are atre i 
fsfctortfa fatcaafa restrea street «trt* 
Ifafastfas 4*fafa& ®stss carer 4fc**s 
^aasa fats fafa areren £$fa *rerea 
®ffosi streft ®ssfares a*Cl® ^rfafsi 
refatst i 

®re 4$ f^fsf^fStr <afa* ^sfaatatss 

C5&I aW &33 *JtretfaSfa ©ftatsfas 
fasft fcrfrea fcstWS&cfe i 4re s< 
*jtaffaisi faafasitas santfrei *sa i 
*tS 'SftC^R^ttT S? Sffa&tsl 4$ S$S 

fea*s e i sat# fares 'ateta esatt^s 4as 
=»t^i fa* are sac# «sj svtfa « sstoi 
*si i $fai areas, 'atsatsasi, 
sra-fttwta***, asfaats 4 ^^ c^m^i 
r<6 f^im fre are ^ ^ srit^reti 


wk«fe»k 


3!f3p) fe'ltra Sift fc«flt<H 


•iPsh ^R-^na 

«ata%t^wa 4^{5 ^t«(ta*( *fre3 afia 
i 4**1 '3H 1 ® m ; 

f*i wt«it<i s fre ^frs *re sw-i 

c«f«ai w i *tai 4^(5 nwa*ri-*c* ^ 
^iRsf^re aft® *ai v 4 ^ *^{5 
5 ^f?* are a* *tre— 4 jr f* t a*taa 
nt^fa *<« 4^ a^ a, 

^ ^«fatkaa cell **re 
*tPR i 4®tre 4ff§ fares *v$v 
naif^re *ta*® sfas ac$s |^si- 
*fa f* ®tre gas arre f^farts stsi 


*t« *rfcwfs ^ft*ta 4*at«s *ft- 
<sr^<s¥f^ ma sjfars^ aftew i * fas fentes 
sR «t*c^s nsifa ^1% aHB*i * ffa 
wsten^ i fai f«rc^ ^t*r»i ss*« sf*l 
v* «ffa s« c*ti5 s^s w <nta i 
«fff*a *mfaret*iTs ss*^ sR 
4? *jre j?scss fa* c*c* <*faatfa®i *sre 
nta si i <$fa ss, carets fa* c*re« 
«rrs« *fas ss*« sfas scsj fares c*fa 
*tM*j si *t*ts stress ^srs^ *rf*sr *ta 
sr*fo nst*s f1*ta *rec*i a *re 
ss*® sR fe«.*tfa® ^r, afSre *ifa*ts 



sc«*s, >»«*« 3 




ota* frtftatscfs ss'R <sr^«i 
scscis i stc®?f ^jcss *tsi* s*3r 
fcwfas* C«Ft=T SStSSl cs| I WtftatS* 
*c«w—*rtfs ntsts sstfsstsc* cscfefe 
ftatcse csfofi *sR far, *tas ^tsc*! 
sststc* sR tafs *a*ts *ssfii RR's'otcs 
®rsi Area fc«ii 'srtR sR tafsa **7 
«ft* >* s*css c&lts ss 'srtftats fsc^s 
ss>s *taf# i 

tats 'sstsfeftass fe^ sfi-'qtftats* 
isit. *rtc*il stars fentcs sjwst* sR taf< 
*asta ftc®r *!« ftrcsfears i *fs« fs*R 
sst^csfa %rt sftristoa fRs Ctsi-®?$s«, 
■£f^« *r®i, f#s c^ftceis fes^c^s mw 
®?fftsi *fais as wzv f*c*r* ^wft*r f#c«is 
*n i 'sit®? sR fetsi c»f ^J *ffar* <»t?w 
ssss; as^TR ap* f sc<® *t®Pt fcss i 
sic* ®ftf%ar atcsjr* sstas-ltfl® «w sR- 

ReiS® * far*[ feltC* S**'® sR tafsS ft®? 
y? *Csf#C*lS I <*fc 4jR?Q 'Sts ft®!l 4* 

s*ot ifffec® sR «ra* * css^ i f*« 'sts 
fevrtfta sR^Rs scat fsfeh sfRc*s 
*jc< srtrfafcB «t^s sa*<s sRa ifc *r«ts 
cssi st* i 

«ttcsf**t* «*r^ 4$ sftafa **t«l sfs’ 
stcs swsmtslcs* scsj sprfsfta i fe^ffc 
carols sRa wsjvs esc* 1^®?' sees 
47 $ 'S|t '®1 CWS1 Sts « «ff® sRs SC* 
'StS 1f#f J fsl* f Si *fes f 1S3J 
ffijs sR« SS I *TSS 4ffi» SR 

- 2 T 7 S * sr$ esi *cs* sts is* itci i 

sfss «tfs *JtCSCl»S *“ ®?RtS St#, 


4 

«f*s sRa yus 7C«*1 sfestes *r* * 
ss*$ sRs sjfij itstsro: arffe *;rfcsi> >••• 
st# si arts* few" i 

tatS 'satsfettas St'IS ss*$ sR- 
istat* elites^ *c* stc* i sstsstntcs 
ilwtsf sRwtcstn seas st^tesj sfi- 
«itRstti<p vSrs *& w<s sPis TpfSf 
*1^71 4iC4S I ?fajs 

fentes CS S4f«! sR Nj&tC'® SF3W 

SC$S ^>*1 7tsi CSS1 cs« I 'StC'S ssss 
sft-W« S4®r fesss ®»t«ts efts >£ffH 
fts si i «rt3?cfs ^en sR «r’*c«s ¥tw 
^itnt^s artvsi «its ftse* ^ 
csWrts Rf esc* 'siRfsf *Pss srrtts 
S4f® sRs ^qsi 7 ^ star ^tess >Hc«!& sR 
kite's sc* f si CSC'S Stes I 

f^stes 'Srftss’tre HSap\6 SR 

s*?sr 'smstes sjs^ fc^ i 4| sR«Ri 
«ics* ^tn 9 ! sc*s esc* cartas; *tss artss 
scss csW<r *sf ssrs **«its spfta ^s, w 
'sftatan «f^css ar«ts ■ss* ajgrt* cwts 
stc*i s^Ps fe«s sft-®itR*ts* tats 
'QStS’^ttas ^stcsiffe* sRRcswss 4* 
scares Rc«?s *fars sRs cs ^sSs\s sis*i 
* css, mate's s-ff css R*ss « «rtsc*fs 

** i >*Rra« sfsfNl fete# ^ffesRr^ 
f CSS 44^ *ffec*S stfffe 4?ts 

fcss I R"scss 'stcsi *tss ^ cs, f fats 
sR fevitscss niffe >r^f estnes sese* i 
flff« c?«si *s Rf esc* cv, 7tc#st 
c«r^ sR tafs f sc^ 3i*s sese* i 
«?st« stfts stc®?R *fais sR ^*<5 fC'Sl, 

«i5ris f#?i i 







ftwft? «*I«RCW Hjfan® WC?H 
♦11 hmt fa»i« s-staifai arws uRr, 
■S^fiw* ta*ifsai n?fa irnmn 
Htftr^ *tr* i ntH^rs* «t«i ffa fnn>« 
^ww? **itc^ i fa? *i«rhr 3 pvn ^ 

CH, afVlfRi W nsHtfa HrntrHtn W«n Hfa, 

«rrtt cJf^n 

?ft ^i i vr? ^ hh if^r ^h?i W c-rts- 
H*f* *r* nr? I 4$ nnr? «f«W 8 » *R fa$, 
§fi< Nrtft »r wm «nwtara fanr* fafe* 
«pfaH*H «r«N wi tffafi* ^rtwtwi «i 
?nri i n^J nrfc *K?tH ^nfa® 
ijfvatf® wm hs, <3rH c?tfentfe 
ap{B-%r^'®f9ic , 3 ftwmm nfafay hi fkm* 
bcti «t*t?l fcvrtCl - ftwfa?, farin 
*rn *tfl frsrftH* *ta, mil wffwrlB 
CHtT>t$ HtV9 WZ* ntC?H—'<qfa 5fWl1 
faw w farn n^lrns tfrHtsRkst* 
«irH¥ ?ct it* i 

«nw$ *f^i Hfa—4pr« fa fa *pfa?s 
4T?trH* I^H izv u I 4ltW H't’tr®?* 
ift ^faini itmm fa? 
Hstnaf *W«ft HtHfatrH «lt*t? ?* I ?t*t«T 
*pr?i *rn 'ni-fasH ^<r ir* nr? 1 5*11 
HI farHH?t<® Hjft *t*tre <£$ ’ffa^f «T*fa 
18 W* ?tiwte qWzm fan^fai « 

«fV61 *1?*% I Hit’ll rtHCHl ?C*| 

«ti «rom ifwr Htail ?rn it* <ah< 
«gw sr* nr? 1 ^h’si «jroti *tw 
?tt*i «itrs 1 *tnr«ra iwr ^ «rjtfa® 


?tnw* fanfai * «tsrai ?t*l 1 

in ?wc«ft (cinq ifa srfB* cnntn ?t?i) 
ntfsr ntr*; cnt nfaap itnapri *tnr«?* 
iwj «otfa® *9 ^r* 1 4f*$ sfa'sfa itnre* 
tafa ifa^-cntr^* nr? ^rt 1 »ftwi itwi 
*ifa$-cHt6 ntifaTOs fa?l carfta ?tiw cHr«F 

I fHf^ C«f^H HT^^-CHtr^H 
'iftH'Htn ?rn ^fn?i ^tnrsfH hwj ^jffar®? 
nfsHt*i ^fwM nnn cHn faj cnr? nrt 1 

«ftHlH H'nH'Q *HH« ^fnufa W 

'ifii far* cwi ntr^ 1 ^titi iff 

Alum c^tn nwK h^hIh Htr?, 

^faa Hstnraf utfar^H nf^nt 8 ! ’Pt^afcn cnn 
cnr? Htf 1 wfan ?tn«r nt^tn cnr^ 
sfaiifa® mtn cnfa*t ^nr^ ntcn; ?rn 
^tnrafH hw ^Jtfnf®{8 c?hi c?h i 

HHHHfan '»f$r 8 ra Ht^trnn wu h^h- 
ntwtH nti? irnli 

<& hh «jH»cnH Ht^fm ^tnntH ^fatfnn vzkj 
ntr^i cnk^^fa «nwNwf^i 
«r«tw HPtnr®r cntft^ ntnvtfl ®fawrl® 
njtrnn nfafafefHHf ^jtfar® nfl^fanfrsn 
nr^ nstHHi 'itc^ 1 i<trntr?H ^farHun’t 
nfan n®trn« Ttnr®f« I'fa ?tnw 
^ sit^irs hi fn itt 1 nnt?nr 
*tn®r cntr? c^m ntnrn ch wpt w 
m nr?, «i 4rt n«frn^ wfaii 
«ifarn?Ht nfa cn^tr^H ^5??far? ^rffas 

HfHHtH ^ faH*fal « crm 

mu 1 vwr nnn m«ri itf> ¥WW fnn< 



>»*« ] TWWWI *3f*s*t* 


*fl wi ^faewft sftra «retw 
w*p ?nr *n^i ftrfc, §ft<. 
*W ®WOT gfal C^P? fatf®1 gwfc 
1 ? t^? Wfal if'. gft ftg< gW 
gt?. ®tgW gfar Base-tone 31 Colour- 
combination «rw *iftgtci gfc gw 3ft— 

*w antfr i a c*U ftontaft to 
■WT ®iwt fr*fft$W TOW cw 
gtift I >m gtftCTttw 

sf% gft* aw?r $wj ft| nftgftl gfc 

3f£if Oft I 3 rftfa < f3: Vermillion, Maroon, 
gtwti 'srarter «, cgtft^fa *w 
c*tn cgfa car%* gqy, *nj* « gg*ii « 
'BffoCTO^ ?lftra '$®PIF gftft i $®wj 
Itwi 'm ftw ^ 3 ® ^tcg i gfatw 3ft 
’TftWfg *lJftT wi cjtft^ *tJt3 

( ftlgfatn 3t®fCT ‘ift glB gjftT *wfa 

3ftlft ftoTOr), $C3 ^tra fifty* fap®t® 
gftl C*fa CgftF 1\ &WIT gftft I 3tCgt*. 
^f%r^F *ft 333 «rw ggftrai cw g» 
TOri i <rorc* wsr wfaftift *«rta 

#t?53 HtPf 3J3*t3 TOI7 I fag gtfW ft’fS, 
3t3ft*i afft gft ^farr®^ sftra «twi 

cats ^?re® ntw *i—w» gggft fan 
csrfft its, «rf3tc?3 cm toft gw = 11 1 
n *t*rw^ ^a-ft^if f*i c»frg-cgH 
*t*iapc3 ^ cnte-cwto aftfto gcw 
gftg *tTOg g^cg wi qftpg ®fa *tob 
* rtnn w&* w gfttft gtfa wi m 
wte-cwfa <tftg <w w* *n® ^ cwh 
gttw* ^ifowftift gft*i gcw ®cfr i 
avwcgn 'pfaFw ftpwft *gi ®twtwi 
’fsi gwi, c*r n cwus ftfowi 3&twft war 
wtfti wtc**tw fcnfgf® «mrftRi «nt?i 
zrtftv wire <m* **w sfift vfe 


*iw *rtor i cttft® «roto ^tc*n 

fWWW W Siring « Loading *fR 
; wm ^ft? fW*p ^r®n ww 

fav C^C'® «*ftC^ I Sizing 
« Loading wftl Wt¥ C«t?l« fefa « 

ftf®» ^BFtftsif ®ft-*rwnj ftnr <rt® i ^ft 
*i <ft-ncw n»n ^wra i» ftnt^ 

®*rtfll*cnto1 (Silver-fish) «g^ ^C*ft¥tV 

C®1 arw I wwtff 

m ^artf «rti^ fe*« ^tc«n 
1*U ^t?»IF, ^fts tfUlCTl ^ 

wfisu i PiWrtal ’pfa 

*ft ®i =?^, ifta a?i< n? i 

=Ftil*l wtv«Pi C«*R^ ®tprw 

c-ft^*l I wtwfl ^tap^CTii «W wem 
»wj sri **z*\ ftt-fr 

cwn ^ «it^t*Tto n 
«¥*f ’Ftnc^ wtw ^tftnw ^i 

>rtai fftlB cwt& w *!*& st?i st *i irtPf 
c^cir ^hr (^twa iic$a wm ; 
wtcn fifBftf® 

&*ffrtww §*fa| ^(5 ^ca) i <nt*^ 
Foxing I «ftC5|| ^Jt®- 

c’tc® vivn *fcip ; 

*tcarl n ^ca ift aMi n 4^^ 
^iMCJfC'S Oft\W fetwtw wl i 

^3ft^ CWlI J Tt«P ’TCW 

«it»it<n »n ^ft'® '®twi-^t®t*r 
wfta »ttn ®it , tC'® cv«fl (®fa^ «I^J^ 

^f«1 ^g) I gWl g(WWI 
nw ip ^rtcsn-gt^tn ‘cat^fag” nw 
gw® Thymol Fumigation =Fg1 
crwto^ i ftiftn^t^ «rrfkg *n gftt® gg*it»T 
Thymol Fumigation *1] gt?^gl 
gaftf-®i gt^gl TSCn Chloramine 



wta'sfawta [ >«r^, i^«tn 


-T-ow as faaaiwa a\;?ac*l (2%) cstal 
ata, fa* atatar* TOai-TO mr®ft 
^tawa astca sea afata to cstai *(a| 
sfoa i ^r®i ataatai *rca *tnwa 
atlfa<, featm **twsi caca wata ^aa 
afat *taafa *f*r* irtfo caatcaa as m 
caw * mm wi ata-mis *faa aw 
a'faara i ml ajtata atahw a^taa to 

ifalS t5art Sizing *91 «TCaf«R i 

■wawr *facs ac$a csfa»ii fcrf mrtai 
t_a| atatai alai i ml csfaai §c£ ^raata 
(Flaking of Pigments) ajtatalBa w& 
Tift wftir aW i sfats ac$a TOafe af| 
a* aa ma<, aw afl wlitwi aatctfa atfcjfa 
<rfif (toi to to area «rtfa*n «ta 

TO atfC* ) W1 afl Tonal effect ^j&a 
TO ma^ *caa mrta 4*13 *?a aatcatfrs 
*a, stro area «rwa w* aca 
acs 1 artn®r ^tar'afsta caw *fta at 1 *! 
citai «rt sta «frasa m ufafa cac* ala i 
«itata atsfca arfta atwta at|fs asw sfaa 
TOa ml aM sjfn a?ca ai fes s>a i atai 
a^a ata afsflal to TOtsa-aatawa 
atai i a$a ^a^ta a^ *tawa to 
aatasfca aten caa i fas as| aawi $ts 
atw, ss| ca faftw n\FCvs atw; sta| 

TO ^a Flaking I 

'areaa 5 aaa caai ala, *fa wta fan fat* 
ai wta ata ^ a^a *ws «mt* fctwtwi 
fta, cal ml fctl aaa a^aata to Flaking- 
ma *ac*i atTO i ma artaa, asfla m*l 
TOafa afaata to ifaiB atfaatffo «fta- 
*t*m to flww an atlta fats w 
—$rl aa:«ia wm cal ^taita^i a& 
m c*W i <fl| «rc? aa aa^a aaa ^1 acaa 


^t«^Bl ’racai c<tar-aaa *ai atf- 
$t* i «r?^a <9fzw ifa 4ta| wtae^sa m «tfv 
cacar «iaa «rttai -^iaa fa, facwc-r« ntitRi 
^a i awi? ^tata ^fa fawar^^^a 
to i caata cac^ ffa ^ai ft«n <aa^ 
caatca cafe Itwtcai ?ri, cal ^1 ^tcaa a»ta- 
^t^ata ^«ai %a| ^t^tfa? i 

aatafpra «a| otaw^l ^ta^t'eata w 
^afssrT! atvn, catatl ai atartaf ^caa 
^at^ ^ 'Q ^t#-a^tartR «ftar tffaffa! 
^at^s ?a, a<i al^ta’l'e acl i atefa 
'srfata a$ca ^’ata all I ^faaa^f 
«fa»ca ^tci c^ia at^ta—at^tca aacaa 
^afafa acal i ^a« aaj^taRa ^aat\ 
wlafa cat^r?f3 $a—atfaa ^taaWa caaa 
acaci caa ^sta^ai (<^iu can aaa %as 
^rtata ca^ta it«l), frafaa ^taaf®ta« fa 
c^safa a^ aaeaa ^ii-atai «itc^ i ^aaa 
«ia»caa ^aata; c«i aal w, «rhr aa*a?a i 
«(a ca^t aaw ^ta^ai ^faa aca 5 ^fa^a i 
atvn c>ra caw ca^ta ifa afl flat atitcai 
^a, ^ca flata w ^ta^l^sata ^faa *tnwa 
«i'8T^a^ aa ®ra «ca fac® cb^i ^ca «rta 
^a^tai cal ifal «^a ?ca ac^—ac$a 
cefaai atcar I flat caw ^iff® 

f faa caw at^ata 'atl ^ta^Nat^ ^fa^a— 
Flaking ^a^ Fuxing-4a ^ atca? fljtaWa I 
m asita^t'eata laita 5 ^^acaa ^»a m, 
i>ca «ta a*rca ^tc^ atf^a ^^ar 5 ® i atfla 
fafefa ffaa ^aa fail tW aca i *at&1 
^^5 ^ca^Q at^a a^i I 

mt^fa^s a*aaia aaa ^1 ^tcaa 
^ta^feata ^ta^aj ^a ca^l fca ml8 
atcea esc 5 * mtt aca, fa^ca ^a-facata^ 
^taa? ai afafaa ^tacaa ^t^aa flea 



«*br> 


srr®w, ) fra-TOW« TOtar 


•tffitsi ^fp'S i cTto *rcti$ 9 frtf%* 
*t* c«rw cm mi >rc«r fet«rtt*ii fcf&NS 

m l ffa ( tftstsR *t*l "fa* >i«tf— 
w fa, tf®t* ®t*r) *t% ■ctstf'arr* 
’TfaJfaTl ®zw *iz*iwi 

I ^intat?r fel-qWS 

C*CT, fat“tt «TCS C*[ W* ^rfif =it=n 
«f3C*fW , «Tfa?fa*t* *t® w, vzi 

*fjtfiN-«« *wr ftti^rt®* *rst»rf C'f'Q^i 
fefe®—stt® statw sftvi swi sifissi 

G $3»3l «tfefl[j5 «ft* *¥«* 

*ft* I *BWJ ^tt* cfafatS *f* ^fajt^l 
went yzw f*t*rc 

®tc* %sto*r ftsfas *j**t* *si w i 

«rtslwi c?c-f ^stsn ftsfas *fm ^wfn 
* 11**1 «rts '®i r rs : ?—sofa's* ffag *131 
SJStfCTS CB^i i 

> 4 * 1 * c?<n *t®, stettns **trf if** fa 
fa *pfa ** l S'fatC’T* ^1**1 * sr^s *H- 
*if3® spfa** 3®tt*s **ti «r1t*tl **11 *tw* I 
, *r5®tt*'« c^t 5 ? ^far zzv 

*itc* i m stcafc ^it*tfa *rtc® i 
n»its to ^ 
vrtvfr $*fFsfa cw sfs i fspi* ?ts 
ftstwra *t®tPi sfatws ^fa^tw «uf*r 


* n ^fa*«rts »rcf n*w, *nrt*-*n (Soot), 
<t®s *f?tttf* vn «®i * f*f«* *i**i *tt«n 
*1* i q[*it*tPi iftfl §*f* m c*in c*c»ifar* 
®tfa sfcts ®1 snr, jfitstPi J rt<ts e r®i w«it¥^ 
3«*t* itstofts ?tw? tftww ®t*r 
sffac* c®tt?i i TOn®: wft* friwfc <(*11 
*zn c^i <w > ajtmtoPi wfa *c*rfai- 

*it$t®* < *ff^ e f'5 m I 

j*ifatf«i ■rt*n ?w tot 

'Biw^ ift® erft cvhT k 
*« Tf® I 

f*!at^c?i« ^r^tc^r nifr ; 

^i—efftfH ?totw=r 

>itwtl® tomfir i ’iTtn sis if« 

•Jtts i 

, 5fTt>T ®>RC® ^t’Pl Flake- 
white ( Basic lead carbonate) St®* 
jjtsr ?t>itifsr 5 F f¥si ’ft* *twi 

C®tl*I I f®. Flake-white 'q® 
nzm *\Z? ^*T(S <rt®PT« ®ts 

®t^t5tWS 3 Tt*Wt!t®3 CSt^ ftf^5 
I ^1 White-lead st^tsft® fapsts 
spfWl Lead sulphide-^ nR c fs I «rw 
^tltgit^ 5 ! <2ft^tcn ^t<* -^»ij 





nfi w Mi 

cntfarafc «PhniJnr ntn ^prhsi 45<, 

5*t5 :*tatfa:5:*5 fanmi tafi 4*13 

fin* tram *:* nm:*5 nw *it5^5 

nm« *tftwH—*rsn ntTOw. 

5fa f5f*5«i, 4*5t:5 n:mtft 

^Hftw te*t*-*fa*r (*8 *$t5 *• fafsr 
c^fo-sr® *tfi), "sfaton nfa-»tf55i 
I^SJtfT—**15 *51 will I 

WWTCJ5 n5*t5 nfar^ f* 

<st:5«r<3tfa$ *:5 « ^ 1:55 ^^puft fa 
55C55 *lfiR^ <ft:5, 4W ^51 ®ff*1 5ft5 5CT 
4$ fNtfSfal «ffH *PW I 

45 ntC?t*t5 5}«Pr^l* 

8|fWW 4*-4*f3 ft*, 5*|—’«t*rtf, 

coffin fafasi, ®t*f ntffc ^iftitn nfam- 

vta fentci *15 *:5 # 15^5 

fc*f 5 ^t :55 faFfl-fifafl *51 

^C5% I fa$ 4$ ^t«ff^I* ** tfal 
f® 3 rt^ *C 5 :**, $t 5 l *C 5 * C 5 , Wl- 
<HW nt5St'65t5 4§ 4*-4*|3 fa*:* 

ntitn ^tafat'sta *ftrc fc*rtor *15 « 
n$%ra*55t5 rthftn 

n*, wft nftftwt 3t* i 

5*W*5 *tf5:5F55 *$*^fa ft*:* 

*fa«r fe*ftn :*i5:5&f55 ^c«n *15 *51 *T5 

=111 4«R* 5*:*!5 nfa*5, s$t5 

dfa* CTO* fa*5l fan C*NtW **fft* 5fa 

ftftwn *55*1 ffin fc*fttl *$ *51 w 
*5 ft i nn# 4^ ^ **H3r® *< c^r* 
*ro «"ffiprrit ftfa5*i 4 pt d^itf, nfa 

«wrt «rcn *15 *n rtc* i 


m 5ts*ir, hto 5 nwi 
nMcva ®t* 4«R« *i<n wfofal c*il 
srral ^1 ffarc *15 *51 «(5 i 
nsfci ntn nfti, :>& *5 toj* 
ftfaret 4 ^ f5®t^1 w* a«’« intvr 
jftWtom ’Tfata *rfwM *ft* sftnnfa® 

45^tai *’« "faM «i%3fJT cntwi 4* 

fas mt*r to*1 

5*T*I5 <5Kfr 45^ '3|5 ^-nn 5^5 

w *5* *& *51 *:5c^ •( •■» fafsr 

C*l^C^t®5'e *5 nt<*J ) I 

MWi c^r* cm «R^t5 

§*5 5I5C5C5 C5^t «t«T5 fajfa 
*W c^5l*fa5*l ! 4^ ftat^fll 4fnt*l 

*C5WH C5, ntfa^ 55C e f5 H«fC«l5 

*lf5C5»t CU5 (5*f1 Jf? *5C^ *ftC51 5fa 
515 CTO51 5t5 C5, »If <#t5F?5 nfa* 
ntc?, ^5t«>I 4t lift <3t?lBc^ *5C1)| 4^ 
55:55 ^C55^ «ftf5*^sJ—*t55, 

5fa5 f5f*553ffa^ *fa5 f5*C* «ft*5*t5 

c5»r faj5i *rcsi 4C?5 ntre i 
^5^ nffatnftw 5j5^^ 

^fa*t5 ^^t5 55C*I ^:*t«i «c*t*tfaca* 
5Tfai3f551 5J5?t5 *C5=T I §?fa55" 
W 5®11 5t5, ftwt^tn 4^ 55C55 

•riWrt njtf5:-'Sft ; f1 55^f55 ^fa*1 5J5^t5 
*^fal^R—*t55 ^55 5:^5, *[fa*1 

srBrn«src^5 ^fa*t5 $u nm i 

f5Wt^5l C* ^5fafa 5jfai3f55l 5T5*t5 
*:5^*, ^5t5 *t5*1—«Tt*:*:^5 fe*5 ^fa*t5 
4* 5*t*t5*1 «w* ntif, Thr 
nffafa w 5*^5 *rtt51 



WrS 




f orofe,* 

C*t*ICTOt* 

s^RtR tr*i $t*i *tc® 5 «,to* 

to Rtos m *«*t* toi *rhn =11 ^t=r, 

®t* W9 C&ll * 9 |RI ^ 

** fcstfas ^5ts <j$ q*t*ni Rt*to 
Rtait ciz* fto* tot 

TO* OT I 

**f3 twft* cnn?:wt?i i 

<*t *c** totem 3FT<rt^rf% $<,tos* wu 
fasrfe* toto to cntofto 

tototR TOI C’ttowtof 

fc's’t* *zi i c«ttotof3 rr* *to« *?* 
**\ to TO*1 toto *1 **1 fc*f, 4{S* 
4* to *pr arwi toto *tR ^*rtc=n 
V <41K CTOTR 4$ Rtf* RR* 4*{& 
*tfaF «IVf *R tot* I Rtf <*t *3- 
*NRt*FR* **i ^c*i to totf** ^**- 
to* ?*re to* i cn^wfa rr 
to ^r 'sttaPiw ^tow c*to *t«r 
3j*TO ^VTO* $tto^5 ***1 TO* *?, 
tRRtto f*to* *jtf*to {3fc*« 
*j**t* **1 to I <*t tofa&f* fttroft 
rr* *ttR* fto +*$ fast* »i«fj to 
^tow ntto c^toto* () 

TOTOI $fTO CT«*I V I 

tor* totto *tfc tottoi ftov 
»rc**i m** to*fto ^vtoR* *itto* 
toiTOtR c*ppto m**t* to *r*tai 
*ttoc** I ^ftc#* <*t toto* to V 
«Tjtf*«f**i—ajt*HHto f*nto* to 
tot**®! <*t RTOf* *?$ V I 

¥flt3t»l to *totR* ®t: Rife*, 4. 
fa. RWt* « *1M faTORt <4 C*toft* 
to $*R Rtf* f *1* ’ito *f*Wl TO* I 


$tR* <*t Rtf $«re**t *V*fTO to*f»F5 
ft«i <w ^sfro ^mii to* cto 
$TOt*t *to 5111 $TO* TO*tt fa»l 
to^fri fti cn^*i^t:** w toi- 
Wft* *Z1 f&fa^R*1 ®tR* 
*tf*« ¥*l nt*l Rtf ^WR*t ^vnro 

** I 

^t*r nc* cn*tR*t* >rto f^c* 

C*1*\ ^C* Rift 

^rfvttoF ^fc* *rt* i 

*tcTO*tttoi vz& ^tatoftr ww *tfo 

to *t*t* 9 rr«f **t^t-T5lftRf c* »r* 
«T*rf*» fin*®! c^srto'Sff^® wt* 
siwjtoc^. *R. c’tttot totoi c*r- 
c*tf*c® ?fai* ^ntR *** <?rt *r**i ^ 
<fr nit^i *t*it w i 

«*t nft’ft* ^t*i »rt*n *j*?t* 
®*r* i 4* mw 4* tor* wci* “fai 
*>*” m f*i ftiwi c^tonn 
5FJt:*{*t* ’TttoJ '«t ^C’P* f®®c* t^R* 
, »r^^t- < tf* s i^5T *t^rto ®*i v i «t H** 
«Pi* c^sffsF* ft^tpr* *tan *t?t*t* 

^sr^sr ^*t*c* *ttoi 

v® <*itR i r*i to, tot* to to- 

sjtan? (€•-«»• ) c®a?fe* to**r 

«TRt«t *n tf*«to SPC* TO ^®J*T ^* 
c^st«i*t* n* wt*« c*f *t®t* ®t*i 

c^3?f3F*i *iw ntR—to stf®^p*i 

TOTO *1 T5*l **ttofa TO *^TO 
whR-f^ntro c^®ffe*t* («rkft5rttf*f^ 
tom^) to st’t ’ft* 

*r Rtftot fttofsi *R tor i ^t*i 

to Rtw* ftoR* to**t 
*mi ^ to t?*®to 
<stR rttfi* man * c®5ffe*t* «tto 
fsiR RtR* I f 5 ?® sst* RtRTt 



narfiFat-’affatata^ta’t 4 ? fatta aatia 
tanw cereal w i <«a *rra «i^t^t-r^t=iis 
atataraf csaffaFatfla *ft*WPW vaqfata” 
*rcaj 4im a^a <aa< ^Q^^t=n ** ai>i ata 
®ta w fata ataata atm *nfftvhr 
t5 «t*i *w nHai can i «t k«f^ 
tfwftn fl'n *at® >m *a i 


t bir*f at, >v*r 

ffTtfalfc fawtffal ata TOR—'*tW 
atata ww atft^catn c®srfsFata atai 
<w cat *m c®*f$a a'Ftata cat% * «r*fo 
ftffrcaa ataj ata fcawtfa* a*ffta ffa 

cur a c*ta attaH-nna ann fofa 
*ai cat® ntta i 


«n»r >® fawh* 




at*t - ^raal^ai cata; ft*| ®ta^t— 

J»/« aataN a^aata life, *ft*t®1-s» i 

Wtlfc flatt. ; 5 J«IJ— «rtfe Btai i 

’Tint* ®a *ta ai, <$aa c»ita %a *at 
caai ata I Rtata <$aa Rta* «rt«, 
atai *rW caai gxaa atai, att*ra ata ®fac*it 
*tai * 11 ? i att*ta r^b *rtaf®> 
RfB «rsfe, rwj aftfafa, ®tattaa 

avftaa atatar? arNani >*m acttafa 
®a *fa^tataPh* atataata *ftfta s t 
atataa ata a*f«tf® aaqfi *faai c®tc«i i 
t*ta aw *rcaw ca c*ta >rt*mt faaaa 
afaai ata a^ta—af*r« faaaa «rc*w fafaa 
’ittna atajtt ca^i a*tnt ata aatai 

«rnjnat ««fci catBtajB ®rfa atai 
«ftatara i Rtffitw l^atfat® cw Rtattaa 
<tat"fa fafta aft^ta faaaa >$a<, fafaa 
*itt*ra «rtaf®-*taf® <w ®tattaa ^laa- 
atai «r*ft^a faaaa w fafaa carta 

atata^taa ata aatai asarrtft <2prta 
sftaftaa i atc-rta faaaa ata f&faata 
fcnta, ata afaata nW*i, 

fee’ll, 3caN— 

>sr?ft »iacai« fai? Rtwtsaj *faatcsa i 

Rttrtft, ijpwtft *rftn «rc=rcap^ fc*ni^ 

^taa i 


^fa^-^at^^ata at’frtntaita; faa(- 
; «’, ata^faN ^t^a cn^, *>; 

*pj ^ i 

^faal’yd <srta c^ta ai c^ta 

^tca fa* a? aarcaa 

^ai ^tc 5 ? i 3^3 aa^a ^fa^c"*ia 
wita^Btafaaai a f t?ta« aatai at^ i ^ 
'sjcaca'a^ '|faa j "*t fe«.*if^a ^ta«i, ^t^ta 
fa?f^ mtw Rt^aftat ^jtfaa faaa 
srtfaata att?i ’atstfa 5 ? I ^sajfaa* 

f«ftc^5 ^faaf**t *fa^^i-fta1^i 

Rta« ^ata *ra «at faa:a ^Jtf> aytfaata 
m atai ^^ra aarttf® ^sifa® ^tat«! 

»ra^ astfra >rt^tnj c^a^i |^tia 
Rantt aa, ^fta^a *t*m ®tcna «ra^i 
*waro Rtaf ff| artai *\w tfatti i 
, «ftr?it5j ^a'atfac® vat 5 ra f *a faaa 
»ra^ ®tata wk ’itftft? >fata f antraa 
at^tcaj ^arttata ceI 1 a'faatc^a i tftc« 
^faf^a 4ff®, 

a®, sp**ttaa ®aar « ’tf®can, ^rftfta 
arsna ®ftna aia, §^*rfta ata 4 !, 

aatcac-ia «ia^ta *tfaa^a, >raftftata, 
Rfta'rta , «iataafaT «t?f® atai ftaia 
Rtcaitwi aF»i a^atu i »at ’ran 
ntinai atatfa nf?ai Rta* ftft wrftn 
*ltfa:aa i 





'Q fwfa 

fTT'S 1 &W — J'iMAG 


Jfcr^f <n&' f JJ*f Tinrn 



w wt *w ^fwr* 

I CT^ltWl '*CTCf ( $W*tC*ia ) - *1TWH 
^T3 «TPIJ csffa^t-*’ ^T*rcs I 




’D'WjfcfJ’ APT 

< 4 ^li> fofj'te *fitot?l W\ TOW?ft *rfa 1 

*l}l* I StW *lt*rt<l e l ±*h nt3i I Mo 

c®ite-ftfsi<5 $1& cTOrw *it*twj ml 

^*1 iufk*\ i *1 *ft*ita* mwfai* to c*tt*i* win *n 

^atTOl W\ Cl'S I f*% cTO* b»f% TO 



«tir <si<it’tW *}1* TOfa TO m* m* fro mft TO 
c^t^si ip* fctro TOft*i i *«l toi c*\i fiim vjtifetf *titoi i 

cstl vfti ml estate *11 <ato *\n i mt %fi 
*wi at* m^ m* ^ afo c*t*rr« w \ afc c<wt**t?t ci «t to to 



TO «faro t >n >vr toji 

fTOrni TO i 4* >rc«r to*& 1 c*r*iTOt55 cro TO m*\n 
45^1 TO*i5 toj cto fe f«TO5i sft* c^totoi TO 55 ^ toi TO i 
45t5 TO5 atafa? fe^j? ra afi>* c*wtw? §*u 4*i> cm TO i 
fatTO5 mq$ owct— afc emu w$ am $ cm *t^TO5 yen yen 
5w cats i fe*tt5s amft cfe ^®iTO at* at* alts? m$* fctfc TOt5 i 
aft* c*wt5 afaar *Fta 15 ^ TOTO « a*itb5 fc«5 attas 
fe^aTO TOtTO to to c*at5 i *iTO f«TO to 5ti»ra vm nfom 
TOtta* «T5w st 9 ! ata s#t* *c* ?ca TOre TOt5 i 

—^f— 


5^ fafTOl CTOtWS TO5t5 TO? TOfsffo *5 ! wtf*f 5^ a*t? 

fartaTOs f^i tofs fa»TO estates TO^5 *t wtw i TO TO cTOttws 
TO? 5<5* W? f%5 5af? I 

TOat'TtSS 4^1 TO «tC5t*% §TOt5 5CT1 TO, 5tC* ^*t5fTO 5t*T 
Blood I 4<1> fc*i»l, TO TO 5t*f5 S55*T *fWt< I 

5^-$5t5 51 5«* a*fTO *c*1 *t5t55 W, W-Ji^ fap5l sf* 5? 
55 TOC*T TO I ^$5t* CTO 5jf%*5 5t*T TO51 fa*S5 5at5l 5fl C5, 
TO H5*tt5 455T* 5^ aTO^S SHSI 5^-aTO5 fapTO «T«(t^ 53T 5W1 
I 45 TO 45$1 TOTO W I gtfaWHf SfcaFflta ailTOa * TOTTO* 
TOT *W8 "Tltw nem CTO TOtfts 55 I enz? 5?at (Artery), TOI 

555*1, TO5* 51 £TO* 5t«ft (Capillary) <3^5 TO1 *tf*l* 501 V9 C5t55 
aa^ «WP5 TO 45* TOt*5 >155515 ^15 ■PtfTO 5tC^T I C^5»T 

TO 55, C^tC55 ^f5^ 9 T*ft< Wt»W f f*15l (Vein) «1^f^5 5t5l TOc5 

C55 I f«PC5 «Tt>T5t5 ^5^5 5^ 55 I 

*lfN 1 5 ? 5 l®r cxn\ 5 tC 5 C 5 , 5 C ^5 5 C 5 J ^ 55 ^ ^TOt 5 TO? I 

C?TO 5C*T1:—> I c^ltfTO TO*t (Red blood corpuscles), ^ l CTO TO?1 
(White blood corpuscles) 45* « I 5^55 (Plasma) I 

C*ltf5^ 5sf5^1:—45 ^TOt? %5tC2rtf55 5t55? C»ltt55 *lTO I 



STS**, 

4* *? sts i ft wrf»f *ass sfsj^: sts*1 toff sts cwf^f i s^sW* *OT 
(Microscope) St* C^t^l SW* 4** eft eft c?W« *t?Ff l ft sc** 
ststFij ft c*rtf*s sftstsfac? sjt*t fci * c^tn cwts i c*itf$ssfasl* 
«f*ts ?t* swi, c*tw c?t*sfac? 3tf&w ?t*i i nrt*? cs*r* sft stssi 
sfacss <st*«i ^f% i sts*l c* sfacss to*c* Aw fs^, *to* cstfas 

?fi?t* SCV (ft sfaws csts* atcsjsft C?tC* C’ftw *t* I C?t*fs:SS 

Sfa® ?fas sAssftse c*tfas sftst* ststesr tow spi c*ffats <**< 

*t* C?*[*t* SFT StSSt Si STt* ?fa l sfaw* WCS* Vtft CStFI*, **i 

*tfte*?r fest*r *fas w i 

c*s sfisi i—ft sfast* sts c*t?^ sts w c*, 4* *< st*l i fas 
<rt sftstsfa *<Cts i <sw* *«ji cstfas sfist* cm sts? ?s, fas 

SttlStS cstfts ?fa*1 SWI I vUCVfS fsfa£ C?tS Stffa CS^ i 

*to c?ts#t*t^ «rt*»r ?*t®rststw* cm* wi cs wes 

^ slst^e? <*tfac*t* ?*i 4sts aitstss i *to <s cts ?ft?l *tt?, stew 

<2f*tS ?t«^ SCSI, C^t=T #t*t^ *TO «tt**t ?*w ^rtw «Tfat?lT* SSI I 

fas st*i s*s stfawts ?*ts *rrw si stft* s?t*t*(-«ifst*tw sft s?s **, 
stses eft vstw ^*ti*itf** *?ft ?t* i 

tow :—to*w* «i*ts fcntwts sfti ?tefacsttss stes 4?*t?t* 

S*»! *t«fttf I ft TO*W* *t*A cstfas s c*s sRstsfa CSC* CVS ts I 
to stress *t** *k**k 4 4t*ft sft*t? sfafas stts <s?«r?t* ?fts 
*tst< tefa ** 4V to ssft Ac* sts i ?fafas fcsf* *^t?r *i* a ss^i 
*f*rt< cw w, eft sssf *fstc<s sts fa^ts v ss'S'o i 

fass st* sfasi *rt«*l *t* i st* si* *wi s?5fasi i 
^ sftsi c*s sRst* ss^ ’fartst* i ss^fsFSl *s R:^s s*cs 

stt* i *rIte** cst^fa sf? sv^ris *e^, si* ** Rjss ftste** *w 

fSW *t* TOC? SSft ^t<ICS St5t*T ?C* I 

insss *pf**s stress *\t\u m ^TtM* fawitvsfjt* to *tcs i 

TO^»t*w|mt*jts 



fai$\ c«tqTO to niw\fafa i to to to 

fafa 4CS*tC* CTO1 fTO* I TO-Sl C!l Cvlifc TO, 4TO1 

CTO* IF* !*1 *1 ! fa *tt*TO* fa 4$ CT, TO *TO 

*nrt 4 *i !**t* 4 * cto$ !« TO yen !*i s«&c« «rwcqi, 

TO C*4 5tTO-&^0 SC* fcic4l I TO TO TO TO TO, VW 
CTOCS* SW ’f'St^l « !TOtTO C*-t C**1 CTO TO *MJ TOTl I 
*! *TO 4* 4 $ CSC 9 !* sitCT TOI «fTO TO TOI 4CS? C44, TO TO f4®1 
TOftC*R—TOTO TO C* 4!(> ** TOTCf, TOS1 !l *TO^ ^tf% ft 

i qjtcq^ftc^ c'st^N ssr scsftq > w to®!* ^ c*ra»atfl wrfro, 

^tf% C*C4 I 

toto fam c^t^i toi yfafm i to *c* fosifa! *tfa, 

TOI, cTO, 5TO 4C4 fo^fa! TO-TO*, !4TOTOt* fasjfa! *$4tfa I 
sM! C*H TO qfa TOt* 4 ! ^It^lt?!—'TOflft TO$* !tCS 4fa*1 TO ftsrc* 
ftas^tc* I fa g-4’ m qtc4 cTO stTOl, ft TO ^tes ^ ^ 
TOteM? c*c** TOt*, ton* ■raF^c'i—■*tc* to*-!* 

*sg ^ MC^r I ^^tf% CTO* 4$ C^t^l <TOtC4* f*TOS* *S TO*1I, *s 
TOTO TO TOW* TO<«tfiw TOTO «2r c tt«l\ ^tfiTO !C?R I faft C* 

fa* &to $tc* *®n s* c'si^tf*^ *owrift» i 

^t* qSWtTO & tfctfr CTO*^ TO <WR fa *jfa ft$FC!S 
*jt4t* ftc* to*TO croftw* i TO *ts * 3 $ft «fjt»pjt^ i faft 
facq* 4*«ra ftfTO* <sw TOTOcssi-ftit* ^TO* i ftft TO totowti- 
iitcrt sit* *^ffa q*** ^ftos—TO ^TOi ^1 ^ *jtc«* 41 $1 
ST^TO TO iiqftl St!* c*ft # s *44 **C!^ ^TOC* fe^rt • c*\t CTO 
#t* nza toi, «rt^i* ewes f**r* ^tes 4$ fawi *u fro* faft 
‘amftTO *1 ten fa* I TO ^tTO^tC* ftjt^Jtft 3 ? 

ferof Sftfe’'* *»H toi i 

fa! TO<®Jtft* «A SITO C!t^1 facq* *11 faft *TO*, 
sftw* CTO ^ «|!tc* *JtC«* 41 ^ TO fa TOC*—*JtC!* 



ft$J3-fc3*tt5* 3?, ftty* <Ht3* 31 3t3* (Conductor) 3t3 I W. 
tlft C3 ft*, *1 33tft$ 353 3t3 *t33*1 ®tft*tft3 *t«1 I 

cet^fri ftcw to* &**tt33 *35*3 5&1 ftfa* <rr^9 ^c«fj wr 

*m«fftc»r533 JK^wf, 53 *r*fa5* *tw« f%^y^ *c* 3Jtfct3l teft 33 i 

ftsfrc** 4*fci «r3t* 3?fr *31 lift *t*fa3 f*c»r*T i «r3t533 *tftK* wtfa 

stftr* 331 

<**(3 ft5* *tJt*t*Jtf33 3t3 *33 3C3 3^5*1 *(33^*f5®T $T3 *t3 4*ft 
^^anr *tft*t533 *5*n $t3^3t3tott3 c*te 3533 3t3 35*1 3Jt*i*rt53i- 
ftfct3 I ^ 355[3 3t3l f35J*-<2f3t533 *f*5 *t3l 3t3 I 

4ft5* C^t^l 333 $t3 C*t20rf3* 53*1 *tft*t3 *53 *3ft3lt* 
35*13, *33 $t3 333 353to W3l 4**t*T tot533 ^533313 33 <tt3 
4*$ 33 53, f3533 *<31 «t33t3 333^ *tt3 ft I 4$ 3t3 fa ft f33t3 
*53 33-»K3t53 SR fa5*3 I 

*3^ 4*31* 43t53 3*11 ?3*t3 53, ft^f* §*<3t3* 4^ 5*1*^tft* 
53* *tft*t533 *53* *3 totft* to* ^*t?533 ftfa* *31 fc«t33 

*53f55*3 I fa* $t3l C^t^t3 Vsg toc^3 CStS *35* *t533 
ft I *t**t*l f33J3-5<Sft5*3 35*& 33 fo^jfa* *tW **155 I ^*1 ftwt^Tl 
*I*J *53fe5*T3 53, 5*t3 5*t3 *3ttf <3*3 f35*3 ft5*3 *3t5<3 *5* 
3^533 *5* to* &S** 353 3t5*, 3t5* 3*1 33 ‘f3F£*3Jt*T I 

ifcfco 3t5*1 tofft* *5^1 ^3 5*ft* 4^ <**t3 to* ^*t5533 *5* 
4*ft 33? ft^H *53%*3 I ><*«« 3tC*l 3t3*4**3 fo®tft* »!*J 
*53^5*13 53, 53*1533 3t3l 3^3 *t*l *tC53 3® 333 «tf« 

53, *33 *T31 ^3 W 33C* f35^3 3*^3 ; R<K *TC5 C^C3 31 4R qj3 dc»I 
C33 I *t3 3ft <WC3 3f3* ^3ftl 3t*lt3 3C*3 *tC5 $ *t^3 t£|*&1 
3*C* *t3l 3t3, *Wt^ *t3l ^3^31* *C3 C*t*1 C*IC3 3tC* I 

3tC5t* ^ 3Jt^tt3^1 f3T3 33:33*11 *C3 h®tft^*3l ^ totCS ^331* 
5C*I3 C3, 5^ <*t*t3 f35J3 «lti:5 I 3*!C*R 33t** (Positive) f35J3, 

^3^t3 3t3 ftc*T3 *3t3T* (Negative) I 3333*1 ®13* Q 33C* 

ft*^3 *C3, ^13 ft®l3l*3^ f35T3 ®t3^3t* ^t3^*1 *53 I 

4*t*1 «It53f3*t3 4**3 ^3®lft* %fa ^*15* f*153 f35J5*3 ^fa* 
*T*T 3FC3ft5*I3 C*t^t3 <2ft3 ^ft3 333 *tC3 I #t3 3t3 C33*tft3 *Tt*f*R I 
C*t*^1 C3 ftl*3 *1 33, C35*!53*11 C35*^ «Tt*fa* 



«*• Wt* S fTOt* [ ?f, »* *W1 

$t? fret* *t?ft*i «r?fo? c*M TO* **t?*tt? "*4 *t?ft*, 
to to* ftft ?* *ft*i ?s?i to? cto? i ftft <n*fc TO *ft*i f*t*ftt** 
*jtlifa *tro <*w **j *?to fro? 4$ c?, <$t* cro *ft? ft*, c*^ft 
*t?t?TO<^?*t?*fr®tft*w?*tf?*tc??«wf%«ft*i *ft*tft c*tc** 
fer^fa, c?^*tft? sjftf*?, c*^ mti to* ftwtTO?? *ft*? 
«iTOt? f?* 1 

®f?*r*t^*t*H TO 


«nhf^w ’rt^— 

«ttfaft?tfa* TOR* ?RJ «ttft5T55f TO*1 ftW*HWJ*1* 1 TO c*c* 
*1 ** ??? *tt* diPratort to?? ?t* ft* 1 Ptt**i^w H t*it* 
^e?#tc*? *fac*? cTO *t«?i ftt?ft* ??TO* 1 c*^ *t?c«i c* *tTOTO? 
to?* *t«rr?w? to? c?*lf *ftfre 1 

*pm TO *-ftt*?wR? *tf?TO? * 3*1 >a»i TO* 

TOI-TOt?? *ftt*? *tf?*t?« ^ ?*R? I $CTO 1 TO? 'll* TOM **TO 
f5ft**C*? C*f*=f TO? C?? TOt?TO^ TO*! *t*ft* CT, **?*! *tft 

tor? *ft* *t*?i to? ^TO?f*?i **t* 1 c*toc* c*it* ftc? ftft 

5t* 4C*? c* cro* 1 *?*? *??M *ftc*? cTO* *t(taj to* ??? 

*t? C*W *ftj^ ftftc*t*? ^ TOR* TOt?*fa? f*??<*, 

M* to fop? TO—**TO*? ftft* TO* ^* * 5 * TO? 1 *c? ^ 

TO?1 TO *t*?1 CTO «A TO*? TOW? 1 £?®tf?c*?1 *ft *c? 
TOTO5*, OTTO'S? fc*? TOftl f*TO* ?TO?1 ft* • TO?? 4*** To 
C? t* $t?1 ft? TOTO*, ?*?t? TOMtM S5tR? C*?? ft* I *tTO 4*ft TO 
C*t* TO?t? *HCf?, TO?? TO ft** ft* 1 

fac**t?c^tTO*? TO*? TOft TO* c*t*M TO R, ?t?t? ?1 wr* 
*ft? ** TOSTt? *C*^ TO1 <TTO*S Mt*? ?J??t? *?t*1 1 *t?1 

*t*t*tc? tfte* *f?t*l ?1, to Tor? ftc* fti^l ?ft* *t*e*1 1 ^fTO 
*t?1 C* *t^ft* *1^R? CTO? *tcM ft*, *t? «fTO *tw? *f*t*? *t«rfe?? 



*W c«inri i <j« to bnj*«-^8* f»tf5t i *it$cqw *facfs 

*t«rrc*?i «it«t jv faf*i •, cro *rtc* <x t tfkz® wtsi-TO* toto 

®W8 wt$>r (^tf%®n) «it* ^tcar« «i^5 (*rc|f»rat* 

) toj «rc«fa *w ^feaR i cto* &b$i cm** 

*Wta *tttn>l* m to 1 i&tfn >ifot*ra ^sris ^w* to* 

*tw* c«r* ^*r fe ^1 csit^^, wrai «■f *ffe*it*?te fs®i 1 

^ fW TO-*ff3£TO *ltft *tTO*1 fW* «fc* CTftWl i 

SfcJS *tOTff TO TOl TO, *t*t*, TO*t, *TO, f*m TO 

»!CSf 1 

st'sMtTO* mn faiTO to *cto fafa?-TO*, *to fort^- 
cym fafawifar Mk 1 <rt^ <s&$ c^tfc, f**r «rtwi 

sitgre* *r® 1 ®tcw* TOt* tf% fo*\ cTO CMt^r, *TO «m*i 
fcro ; to TO* 1 mft tR cto ws ^t^sr *rtffenire 

>0* f%f»l I WTO TO fafa I 

fTO’s-TO^ SitSf C*fTO TOtf—fTOv *fTO* TO*T q£?l CTtWfTOR 
4* TOtc®* 'qTO to*r «m tosi >mi 1 fi^raiw 
w-TO sTO *t?r cun >it 9 i 1 ^ 

TOa to 4*li> TO:* to* to «is>i5t:;re wrw TO 

c*\ 9 \ 1 *-to *t* TOs*fi> to to *it**i cn*\ 1 to c>itfr 

cq 'sist^T *t£ta ^t^, «i «fs?t*t *?n *:*n 1 ^ >itTO 

cm* ^ to*i TO*r «ftfe* ^to^i 3*1 c*t*j 1 *nwtf 

W?1 ®fll*ff??f« f%fw* fsi^TCWTl 1 >15|<51 ^?IC911 

^ «l^l&>lt3f ifa®* ^ft^J I v£|^ ^Ttfw HtsiW^I # ^f®? arJlt*! 

cm *r t^tnfi*! ^tcw 1 ftf^nt?i 

swftnni «WM «iii «w < it'€?ii 1 

«iw *fnr sit^-^^t 5 ! « 

CTOJ <i)K CTft ^ f^ I 

f*lf^1->lt5!OTl C^ft^fl ^ti ,i r-*ttw witt^i *tc? 

f%*t f ni c«(^ «ttim w-^tf9i^t?i m* r 

^rjj ft»i «r<rft w, w «mi wn* ftf®* ^ f*t^ toi 
totos f^w?i *ifwBtfeini c^f^'Q wzw ft»i 1 •nwtvj 
C^tWCiR «1^Rw ^•IW CT C^C5, «1 1? To 



wt*c* t m »Mn 

w i ***«f»i vtfei tfa? ww cro »iw qtr* =n c? f TOt«f?i 

TOfai *ft«rc?? i 

«tw 'e ?t»lTO* ^t£*tfo?r ^<1 to* f*tf*^tTO? fe®! «t^ 
^ I tJSt? &fa*ffl> «lft?t^t? TOJ TO <D*TO? ??*! fto cto «»•, 

i* TO? CsW?* ITU | c? R’rsr’tf «T f*®!, S5f? TOM *tt*?1 TO 
4CTO C?, *T?«fa «tfTO^ <$t$1 TO?1 'Htf TO? 'SftTOefft^ TO? 
f?®TO i 

«tTO jw$: fc*\ ®itft * TO?—to? cto 4?i TOt?** 
*tra? fcTOt*fr TO fTOf?*l I *TO TOt* 4?1 (*1TOS CTO?1 ) TO* 
*?t®1 C?f?, ?tTO, ^1 ?t£>T? TO1 I 'SSSt? ^ TO* C^C»T 4?1 TO 
CTOtTOl, ?tf3TO *fSP? f?TO lilt TO*$ TOt* <5?*1 f%»T I 
*?, fc'S? fft C?t* TO 4fa?t? 

TOTOt ^t? C?%9t5 ft*t*?ltTO TOC*?1 I 

TOi-TO? * fafa # s-*t*t?? <TO TOt*fa* toi <j?tTOc?? *TO 
fatTO 'flftstw I 'sitfifTO* C? TOVTOt?? *<5 csitre? ?t* fe, <®t? 
«t*t«i ^jftm^tTO i 

SftTOfatfft 


farfaCS f^SSt=T ^51 


ftsTO? TOstlfa'r? 

?t? * fe*fh?i ?tc® ?fa to, 

fa®fa *ifac?9 fecTO«t 
*t$ NQ c?c^9 SltfT 18 ?Wt» 
9^51 TOTO^i ttufal I CWti* 
Wt? *9 «t?*r? 

9J9^1 TOl ?? I ^<15 sgfm'® '8(19t9 
ftTOt? jqsftn ^fTOto? TOwii 
*lfaW mm I 9^TOf*tt TO, 

«tfa, fa? « 9 ^ 1 ? to c?«n ?wi 
c*ft w cTff'swi ^wi c9tn- 

Itw t^l faBt«19«f»!9 ?tfe ! 


V\ 

'atfa: ^8^ «(?ttl, i»4>« * 

fan : vrt% 

?vi: '^g’sjitiR 5 ^ ?H«« 

C9tn c?? 9t?i: «tjr 
c?tfa stN c»r^ « 

(9tf*i¥i fasffi ) 

^t=r: TO 9tfa?1 ftTO? 

^5tfa: 

f999 : «(^n9?t^9 

?hw : %r$«i ?wr*rt«ijrt 

c?tncT?^r?i: to ?tffan f 5 i’pt»nr, 





frofrtfito frfrftfcfc, s>l toi fpftu * 
^Hftftft *ftl v\ 

1ft i JtPtWt* <4. % V\ 

stft*: pci R*ftfc, »«* 
ftp: *Rtft1 Rfaifa 
wi s 3Hp Rroft 
citt CP $ft 1 : *tpftrfe f»* v, 
3ftftfaft ift V\> sfinfcftl aifaft* 

1ft: jjrtw 4tftiTO ft*1*n 
stfti: sil pre^n, >&«»« 
ftp: awtw* wr 
wi: ffo* 

cfW cp *foi: sptflp 3tfaTO f^«t«n> 
wi nt^in, nt*K «nfatc®4t, 

ftRtfp*Nf*ni ftit* * tori sjfttal 
1*1 to nfa'H 
ift: iffa*ftfwff 
stft*r: cto*&p, w 

ftp: 

m : ^pi miftfftjft 
c*tn pr *fti: 5ft TO*ifroifc 

v «crow 

*:<Mrtfwj, «fsrft-«fft5ft « wi- 
fwtcw « «^?lf■«c^ftft stc* Rfttcp 
cfi Rt«r c^ tfftti rtc* cpc? 
^ pcs m ftwtcp &ft « sft swtn 
R*lfpftl ftoftltCP 4*Jt*ltC? Ttfif 
TOTTOtfti step eft *tfw after* 
wNrtn *?tftc* ft«ft *tfpcp ‘*lf cic* 

$TO* P* 1f«t®p|f «TftC$ WR C*, 

4«rv iftrcfttor* stostc* ft®ft ftps 


*c* <w to* qc«r *t*ntrt* nftt*i 
itwtf, fwftftwt* ic*tn ifpt* *tw* 
«lftf Rsft-ftafw* q*i TOtsftl w: 
entrap*! «rt* cto s cntRft 
c*ftj RttR c* *t$sfti, cnfc w *sjft 
topi cp ^t«i *i *ft i 

**st*Pi*cin flrttroi* nftift w 
cartstcp *w c*c* p *frote$* 51*1 
**1 PI ** TO1* fcs* cp *vt*i 
Wlfofttilm R*C3ft TOR C*, step 
. «wt¥ «w it?w nfptp ftftroi cn^«f»T 
fe^?r Wjct sfol cp 3ftJ?tn— 5 «ftw 
stp»i c*rW WWv ccki 

to p* i. 

^stsfSlPF <ltf*l « ^S^t? 

«rf «icsj^l5 pwtw 

ftq ftp >TWt« Rlffei 

cTO^twi 5*!ft6aisfti ftp'll HlflNt*! 
Rjt* diRftiftnjfti ¥§■ <>r. 

vfa W. « #1 ^¥flWR *!tfohM 
PlW I 

c*f ftwftitn itroH^i ^wftihw 
to*, fti*ip: cn ft*t*i*sfties 
RTtltfTO p, C>l^ W ft«f*iw* 

^tep *Ri*tftist* w 
ft®ft nftwr* *TO*rt i 

*^st*lt»lt* *tft5tPft tt*i ftwwtpf 
m*\ jip top, ittp RtR—*i^l fw*i, 
SCS^Tft v,s, PlftK *IW 

Rrttll 3ft, *hf *1, IP sapsl, 4$*l 
TO*jHftjtf, ewtJPf ’rHstt s »t*Rff* c? I 



fw 


qtOT fwtCT 

C4fPF Pitt* 4*tffo W 
ppi 4*H—*r*rt<frota cfwfiftfc wtw* 
lit ««»« ntw* c*t«»i ^t* cnprwpi 
$3R >ltf^ « <* W ww^t fiwtft I 

#91 fppr *tl®t^ filffoftPRT WM* 

^Pnt* sfcvit*, ^jtfacvtffai fifciftftwft 
4fafopn fiW wit'f * 

cftf** fiifiitopu wt*w ffa-lforsi 
wtwpwi i 

nrWfrft >tM « 

»lf^ ^"»lrf SWPrtit ’IWft* 4C? $tWf 
cron i 

<**tpra 4 **tpra w 55511 s-«w «*• 
4tWt4 fcfal I 4$ frtfl fS4«f4C^F «ft *Pf 
CWI I 

*l6tm mjN* *K*r 
tftnrc'itnr «rcwn « ^ qjtfatpitis* 
feit*w* *rw >»« qtpw ^ntwc=r c*tw*i 
<a*?fa enow 1 

am*ra *ttP Wfefccfa wft* 
ap'tPlttl 4JfP, ^tC3f c®it* «w ^Jt^ 
CTtPltW »>M »rtOTI 4C2f « 

fsftMTtftfrt c*trc*i 0T«*1 m 
*W CTW1 «1 TOPI I 

•OTfcl 'Q fepftwi»TtC$ 

$tm 4tftfhw to <& «wf 1 
*ptoi 

*WjHf 4ltP tflW *W PC&C* 
Wl »*• *TtC»I $t* 4^1 *MJt*f* 
CTtCTl 4ITOT >«• *ltCT <W «WJHf 
(ttt? TOOT >*•* J5tW I fiRTOt ntw* 


fcfrl&tfr 4ft** I 4*TW* 4ffa* 
tow w 2 rtt*r ‘w*to?fa-fcp’ farcint 
«rcjt*r*, wtn? c»itf wrot* fa- 
ftwt»rew ‘^rtjPNfiwi* fan* w«rjt*r* 

«W W*fJtn* C*tW 1 9 WtPTCW 

‘wtaprc** *t*ttfi* vrtw*’ ftrora 

mt*t? 1 

affitCOT W^W wfcwi 
w c«ft* >•$ wdt** ’*t 4 . fa. 

*WftT 4?N— 

wfa? C3F® *pm—ftfa to^I* 

®t: wwfiw *t*f*FFftw nt* 
aiwtcw 5^54 wn 

*« ^rfhi 5 * 1 ^^ tot 

ftnftrw—fivtfl a, 

^Pf g^ftw foft Tl 

4PW5T, ^8tw PP81 ^51 ft«l I 

*f« ‘CTStPl’ 4ftft« <i|5F 

4 R 14 fsft w*—' 

rtPFWi ^ ^pipi w ^IWPrt awt* 
»ii? OTi-siuft^rt 

m wfpi 1 

ftf 34twa <flwtw 4t4Pfpr ’cftit- 
srtfl* *pp ^wf[5^ ot. or«tc» 
ntftf, 'eifetcsF *?pw ^ fpi 1 

wfrw c^ m 4rtrt ^ 

fckw, ^tcvs c?<rc« ntfssr—c’pfls 

3^t<s « »nfs4 

*Pf win 1 

4tpr#rt «fcwrrt wtt awtw it* 
»reti«i wt« *t*f*ift* 1 



^«r»f ?tft* *rrtflM K w 


ft'Bftf 1W$ f 

"rtlhm ft^tw? vf%\ 11 i 

?Pt$ 

?ffaft®rft' tf3Wi <fl| Wf ?tft* 
’Ttfhrt^fiwlW 5f3T 

%*h i *rfaroi ’rstnfa *wrh¥ yrc^jar- 

?? ^ftW-TFr TOftfaf *it*FMtf1 
*ft?i *t<tft *rffot«wi iw i 

^ftrroro* ftftk wft? *nst*rf® 

**N* ar«t9 ?rft «rfw *firai **rcfa 
nft?t?? ?tfW ft??% *rtf ^t? 
w 'Brt^rtsr sfafa i 

ii *4*rfcc« *tft* fa# 
#?c?? **frfa %ft?«i*tfo c?t? 
**Mi $tst? ftf^s ?tfa ft??% ntf ^ftre 
fcdsi «wpft «rtrotsj ?tw *tft?t?? to? 

trofaj'Nft ft?fttft3 5faR WEH *firc*rt* 

n?c? *t3ft c*rft «ton tor: 

> I 'qftFfa 5TTsr: ^tf$: ftofa Art 

(*n-**) 

* | Jftfhrt W : #3! C®rJtfar? C*t? 

( 9fj->8«t ) 

® i «rt3?fa w • # 3 : "rfaroftf fts 

(*n-'M) 

si W*#3:wfarftr 

«rtw?i»ri (^i-«®) 
*rft?m *fo» c«tr* foftr to* *nrc>it¥»r« 
jjtoto #•: «rfart? «rc® "ttftr *»nrtf3 
*n*n <w to*rfa j&m wtwfsr 


c*rwfa, >:>«»« 
nft?t?,'«mts«-'9. ft: 

tf^tcw 'afHw ®rt^ti 4f% «rtfft* «t*i 

1W i 

w.*r? ^st? to*rft* *rwff 
wt=it^si *<faft? ?*t*ts *rft?m ftfar **. 

WC¥ «ft*ft* «RT?tT *flTC W <f3 

?vrc?nft?wi *fait « *?tfa n^itfir 
, r 9 fc# ft?<r% Tft? izw i <ift 

«tw ftsft nft?:?? wfoftf* 

?t^3t?t? ft®fa **ftnr-*icn tort* 
‘wft b faitf *rftm AfH, sRfer* *i$i\- 
wr, ft»fa Tmi vrt?, 
ntftnt* *rfwt»rci 4 ?fa ton 

*r»ic# ?t?ffts ft«i cf*r i f3ft ^ffiftpni 
faro *fft¥IRt» «[<3f?fft5 'B ^pur 

nfaftf® 3?rfft JFst* c*pt few 4?^ 

^twtsi wrro ft far <rtc3 «rt?t ?t? « 
’rf^tc^n® ft?? fenw tot i 

urotpr *rft?tro ^ 

ft??% n« ??H? 
>roroti? «ift*3ir >rfwtPr«i « 

®t«R1 *fai ft??% c-t? i 
«rwfl nf??:?? ^ »rm ?tftv f???% 
^nft[3 >T3in? jftTJlfarc? B 
W?fft3 U I 

tofa-fWI«^msrN? 

*fft?C?? *T3 ?tf??r ^ftmwftftft^ 

ft*rt? *r?Wf (sifter) 



WtR«WltR (RTOF1 


Rftfcfa crotf s<rt4f Rsit^ppsi Rif* crK 
*$v nfmw *r$ «s»8-ji54»« sftc»ra ftffe* 

fiprfa 

fei^-nai c*fot«7R £to qtf-ri 

TOfa fcTOtfa® 1 *\fam fafsi 
W RitfRR fiprfa-fwft « 
S^r-TO wlfira ^jrft to¬ 

rch ftwwt* r» c^rfaR RfctfiR 1 
$*rfro row fefW5r« fiRfa-firotofR 
TOttfro RtwtCTt* *rw *rf*nifR#H 

«n^*tf?5r jrw <w 5f3t*rfo toNctr 

RS^tt* >»«*8-fc« afft*R fci^R-TO s 

jtfjpifaaFtJt RRFrtfro *f»m 
«TRt* v l 

rww *rfiwcro Rtfoift wf* 

*f&R« Rscqtfro *1*1 »itt«i« m 

•rfitocri faf^r RR-rotRTORPr, 

*t*i ro*fm ftowt* <ro 

c«tf*R ’atfl CRfafiJR wH* 

Rts&tftRRto roRtf* rrcrrch ^ 
afvfi c*K tori wfftfo Rtantwi ■« 
ftowt* *rt* row fcv ^jh- 
wtRWft R^TOfaror « 

v 1 

vs 1 itftmnwft « RtfoCf Rftfo Rfa 

rIwcto nirosi* f%«ft=T Rsprtt* 

*rtwi ^ nfirtcw Rfrrmafl'« rWr^ 

JTfaft* rtorw m *rRrti 

roRtw farcfc c«rf to qwtro n;ro% 
RRtfTO 3tTOfa <W fTOtft RftfoiT 
«roftw RntfanRapH Rtw* fast* *fa*i 
'>**t-** jftc»i nfHonr ’riftpwtfhr « 
Rftfo* Rrotcw StRtfTO sitpra 
Rtflwi toH* roto R^trora rr 


cwr ’row 1 nfirerre *nmft wjUjRrofl 
* ▼rtfit rtorch Rtlroi 

\ffrBt¥t« WTO RRJRW* fiCTOtl 
r* c«tfro RtotfiR 1 Tfsi §nt^5 

w wfr ftf«i *fc? 

^ *rrwK*r vrPwtf 

famftf5r« wtl f=r^tffev5 *f«t* 

Vi * 

%rewrN arwtnRs 

wltnMjrt—=w »r«t*rf% 

^C3FJtf^?53T CTrt ” ” 

^R^hn Rlfntwti ” ” 

%l^BW biaj—CRtfNlR 
^nfiR*IRtftl CRtR—RF^RfBTR 
^RttKRfc mihpIRl— : RRCRt% ^>Tf5? 
fllRIR ^ ” ” 

RftfR? 5f®J 

TO 

ik’TH'faS® R|f5t^ 

%»tTOR* c? 

^•Rtfrot«r ^i 
^^Ttw TO 

CRR 

^Rf^*l^*rt3I CRtRtR 

fiMfoRN it! 

^c*rtcwt8f 





*rtnr» *Rar ati* 

nfaapr* Rmrsa Ratn awprtia ntaar® 
▼feaitR n*nt?Fia W 'BTtr^tFT aw*a 
ntaar® nan nfa n**K# nsRfsa a^tnrca 
«Wn «J5prfta fnntn n^nnffearca 

** C^I ^55f nta^5 5ffcna nt* 

*<fe ntftn 'nfttanrn *n ▼faai «Ttnt3^: 

?^f91 ?t^1 *fe* 

<j5^st naanfca % e ft ? if>if? tk m nntnacn 

a^tn >Sfc4-feS> artc^iv wb ^afMtfsn> aRai 
’Mr nai nfen i naanfsa astna antnaca 
ntanaj natna n^ «rtatn *faai naa na- 
tfkna ^ nfatan i 

fontn-^ftapa* ftnfaif 
nfaat?a fafca <5*fawr Rntanai 
natnta m «rt*ftft «itfnn avrcan Rnfa- 
naton *1 '▼Rfra Rafta Rata acatfra 
'ntcntwta ^ n^tnfo a*t"tcaa 3sta 
^gntta <afenn Rnt$ n* ci, n« 
avrcaa fiprta-naWn nR&ta canW satafh 
anfr^rei «ofa ca*ta-4a npp t*ta ww 
*ia%at* ^instn^ata wta, 
«rjt*tfefetfe antna nfaapra Rnta-naHn 
nt? ntwa ww n?fa*tftn nfecnn t 
'nsina n®ta »rf*rafaTO c*mtn' yrtaft 
anfaprai ’’sut'S c*ta-<« m 
^ata wta, «wtnifeferfe astna 

nfaam fev avitaa ftnta-naWn fMtfto 
na i 

afl*c»itw**Ntft fanfon 
ifiwiw 'Raata^ta Rata «ra*ntca 
atRn ntatu ^ftwiFW nURaafe « 
WatnnR nntfi|f*r *nir 

catntaa m ntfnll nRfoa Rata} « 
a«R'4tR<i> imm aaj nfecn> R*RR$ 
WW1 Wat?? ftnfta nfnnfafCT 
RnIRasna; 


> i Qwn a^ 

* I ft^TrtfHtlTtW 
«i %a?Hana ntata 
8 I %ftPTt»R ^ 

11 ^3%i^ata fjrttft 
Raatsprtta '▼Rtancaa n'stnRs « 
nRacaa n^nRan*' fenRfe^ *fts *w R^tfl^s 
«R{wtnc«nRi 

« ^Ct« « nt’fR 5 ® 

Otn nR^? tf^ 1 

n«rj 8(few i 

nfi^rm n^tnf^ «wjtn» nc^isRt^ 
^ »rsrt fenRu nvj»r*rc¥ nfiinwn 4fo 
^t«riW9 n?nrPN « ^ wntf 

sitn^r ▼pr i w.n* RR *d?^Rts Rwtn- 

o^l « ^atR^r satr^i? nt«fWi <fpd- 
fecH«r ▼Rfl cn, cnn's 
feafe ▼ «f«wffe <flfe ^cn R®t(Ra 
'a ’tc^a'fta Rfeff ▼« w nt^Jtnrt 
*it«fjc*i^ vst*f« ^<R^H w i '«r®: 9 nf f^R 
«<fe 'Sftni «fntn ▼»*! c^r, nfaaofa f*rwn 
^RR^ ffepi^TrttPffl «tM 'e nF^srcvfei 
▼rta« ^ifn«F « ^RaR^ vai I 

^n Rfsa Racaa fewn ▼Rai n^tnR? 
jj^Ha («ias{5 jftRaR «ta*i wfa ntan I 

n^cica H*nrar$qt* nrn *i?Ha nft- 
acaa feiffenm n«HR> aaf-fraa ’nsfn 
nR^a « n^a ▼ai fecsa ▼ffti 

feRta ▼raa fenR 5 ® 

asat? ®ftata I 

art: ^rc^J 5 ? caRr arts nffeinr*tf% <r^rtn 
n^tnRy, ▼sfnRa 

▼aptn R®ta nfaa? afta Rwr nfaa? 

▼wcntna«('«a?tar Hw* 

'i i n^Rra^a nte%a «i ^an a^ 
a i afltayrta ^atnl b i ^at*i^ta atia»n 
4 1 ^RRtaa a^ 



*>8A/>» tort appear or®, 

>IW Ttto tot*? ^fato, V»b<t 


f^BSt^f 10TB 

f?<5ft*T? ?^1 W I 

tofcWS to* 

*F5tto sto? « tot? to 
to?i totc«r? ?aft?-f?to nfrors wr 
to? tofol tooto fito ito i 
torn toresfct? *rra? ??? toto *c? 
<fl«f=r an aton wcii totora 
*i?r*ra irem b ’rcortot? to?or? 
to 1 * «i^sits&t? ?t?i ?n» *ire? ??? to. 
*r?jt?* ?m? <w ftor to to? fc?fe « 
wrfai to *m? lore*, aifatotor? 
mwft cto « tow mi i tot?, 
affinor* toitfir? fototo tot— 
to? *?ftoto topr? to?^ « totfir 
*rto toft? ?<lto f? to oi?f& ?tfi? 
f???% fire® to i 

fwft to? ntfir «r$j? to* 
*rc? toto* totf* c?, »**n tow? 
to? stoitft ?ri?«R ?w *r?wt? *m 
?orei?» ofm to: 

> i toFM : to: Ct?tto ?t? 

(m-«*) 

* i tot?? *pf»: to: cnrtfto cto 

(»n->84« ) 

«i totoi *pr*: to: iflarto fro 

(to#? ) 

81 to?frr W: to: wrtotor 
toprtoi (to«®) 


ctoift?, 

to?t?, aj*nti v #-'#°fri 
to to? *n» cate? to?i of or? *noit?- 

^fto af$t? C“!t? 4?N ??ff am $ft?? 
to: tort? *rc? itf* * Jj^to ton 
??ft i to? to?l ?toto ior of on 
w tort? to toft?? tof?? am 
to? ?f? I 

?tf?? tot?l ^itofor to?l 
toto? finprsw? f?to anprft? »r® 
b&«»8-«»* ton « toV? fsto- 
*tm ntotwi ?t? to?ft?? mortw 
«tt<f?1 ??t?1 am *r??v5f JftW? 

argr to? to? ton to?ft?? *f?tq< * 
to-r ami ??t?i i ???: toto? tot?? 
•retof? oils 4?i5 to^tfil? nftorti} 
oi? tor5t ^>rtc? ’t'stnf® ??h? 
w»ft «?? ?tof?5t®i?i ??c?sri to- 
c?-ie?? or^ ?tto to®?tof 
*if??eT? ?^fs? ftto ?rtf? toitsr ?ir? 
•tfinor? ?t^?< « n?itf? 3 ?*to onfi 
*r?fiW f???% «rt*rto? f??^ oh ??f? i 
»itoto nt*Rt?i nfirtonr to? 
?rtt«rtBfet? orfrt# f???i =??r^ 
ntw?! to®t?t? f?to of5rto??e?? 
^ofoai to? nfwi ‘to ^ ftto’ 4?K 
??t^*ifinrw w««fartsr tors totn 
t?to-f??w ?Fto «f?H, ?v»to» 
ftto-ito* ^’tt? 'e *rtftto nfitot? 



ft's**, j frot* *tfWr 


*tere ftto* *tw kji^ i ‘to 

* fito’ toto *&t*m sft«jl 

swi i to wntfi* to *tTO <$t to*i 
tom to> to*r* ■» ©tfte«r -sto 
*w toft «w toj eto*TO* § ftfH 
to totfer i c«f*r m to i »i^« 

totw to cto ^fir* *ci <4*fi> qtfa* 
to*i to to fsrfvri to <rto *m 
^m^i * fto? nfirctw wi toj to i 
’(Wfi *fftwn ‘to © ft to’ toll ©to 
ft** ftto ftw wfsi aitf5T«F to*l; 
^e© fttoro ftf*sr nto ** ©«rn- 

c*its a i» ftto tot? 4*f* ftto© TOtfti© 
w*; tow ^ ‘ftto ftto^fa 
wr wr ftf©* ftsnr *fa*©ii ?** 's 
ernrotw totfro *s < 5 f< 4 H fttor *tar 
*t<sftw 4 *$ ftw *f*fi i toif© tom 

% *cto, tots ftsstw 3fw to* 
ftft* ton-ntom «tos fetotft toe* 
fro* * ftwtftowa toto?! 

‘to * ftto’ *rfaivt* 4*f& f%c“i^ to 
fttos 3*tftr© w i totm *jt<$©fti 
tot* ftto-ftfto ^rto* nt* 4**i 
toto*n fwn >rto* *c* n*\ tom 
to *ft i 

‘to * fteto'* erwr tom 4*f3 ftwt 
tolto* $ tos*i *se© 5ft i a to* 
*ffti*i c*rt to*t i ©tftw tom *pw 
toj * to*TO* **t*ff© 3 *wrtfcrto 
rrt^c* *tf* i cTWfl ^* toto© 
p^nft*i >*ih ©tfwr* wit cfttot* 
*m i *t*i* * 1 * nftwi 5ii cto toto c*t 
toffa* 3T^5rf5f TO*tm *fttwt toft© to; 
to* ^ ©tftw* wire &ft tot? tol 
cnc»i c*it»K^tc*r *rr w m 


eirttt *te «rtot* wz® ntft i *»<rfi 
*f*r c*r«*l m ; *tw c*t*r cfrt 

«itpr nf**i fsiscnft* ftn i 
^t^iii toe* totf* c*r, toto «rtor- 
tTt^K to*ti c*zw *; tofli 
>*«• *f*i «rto *to i to n 
ton cto «•• to eret* *^i eretoR 
w i 

Rto totfl totc^w §{*c* 
ftf*W fito ftW 

«r*H *if%*c*f* JTt'to* *ton 
i nto ^to«. cto ^8 toi 
fljar* 4r*tfn* wrc* i to wj w ftrew 
«f*tPi* *w*toi to toto 

to to i*!:«MFtf 5 i*' w ft i to 
^ *npi ijj* ?e*i *tc*it5j 

toa ‘tor cr*ni m 5 $«f to* 

^ 5 **t^ ‘^t 1 ® «<$* to iji*t*fn toPfs 
1 wi ®t: ^c^ar^*itw *it* totw l 
«f*t®l ©N 3t*i5* ©ttsft **ttoi 
ftft© 'fwi* V* tcv*toi to* *)t*r %z* 
wiwi *tctoj ^to nf^* 
*r?ito * to© wtara 55 *Rt*rffn©tir 
‘to c»*rc* c*i to to* w ‘cto « to 
toto’ ?’toi <jjj* «f*tto *c* 
to* *< *ttoT ’it^i fnm* 1 <4 ^'toi 
%v? ermi ftouTO w 5to 1 to 
to tot* 4^roa?ii «P[^f'TO 
eptoi *w ton* ’nrto? ct *< 
tofaj ton ftoftn* to toi 
tjar* toi tow vt ^*re W 
ton «rto* n*n toAe i 

totoi *tfto «fto© < ajF*t^fttow 
*c* totof*f** ton *n town nr* 
w w 1 toWtoto *n fto nr * *1 





*i«n<rg gi gw® fag Wf fa®f*n** 
$*t% <$1 w *&* ltd gww, 
®i-® nf%nc*r^ few** ggfg¥ gw gw ¥fr i 
•rfilw? «r¥tfa® *t$¥«fa gfato m fefai 
$wt fa#t® gw; fawsWic* §*1*®* 
¥fg-rg« «rg® gg i «it*Rtw« ffafe cstfa® 
f^fa-fag^ wtc* ^hgfai w?ww a , 
«rtwtw ggw *[js¥ wt& ftaw gww 
T?f®J nt® i • 

*ifarc*r* Wft® 

fiapiswra fenw *«% ¥faw gfw w®st gg i 
®itggl «fhi ¥fa ^tngtwr nfaffoi gfaj- 
ggW ^fGl^CVf^ <i®¥®ftg «rfa ®rt¥*H g?j?N 
mw g<<rfa$g wfci ¥?wg 

•tfagg nfa&rfa^ fawfa-fltjic** <argt*rt* 
® *ltft»tttw ¥t®r ^htiw gl gw® wtfcfoft 
®tW wcg I 'gMf*^ * ?[gmt* 

WW <flf fatal Apt** WlTf* ’TfatST} 
ntifatw* gjg^t® «rnt«Rfaf*r w i 
wfagt* fg®fatg<rtf ftagtst ® ®g- 
gfafcm* fg»M fani¥ *ij&¥tfa nrd 
gnwwfll *lfigCggfa*Ms[gftf»l« 
gw mgg 'sf^Rni gg ¥31 gfw <w fafasr 

v%* 

fasifa faw *tp* ® nfa¥tfrg 4¥$ %<t«p 
(jrgfntg ® gjg^rffag 4¥fs 

•rtiwtg ^fatw* nro $*iw gw i 

•ffagw* $gfMH gfa:# *t«r ¥®fri 
ww gww, ®t* <4¥&i g^fas farai ®<rg 
^tngtm fa¥& cni ¥gfg i ^t*Rrti *i®wfc 
«rt«g. g«fjgfa¥t®tg wfafgfafa fa*w 
fa. 'ant. ft ntc#g iw <gw «rfa nfww 
^gfaglci® ®5f «rft fag gg* nv*g 
fsi gwcg i nfigwr 3®tfg® ^fcgg 
itjfa faft* ¥t«f® *i«ifa cn gnww 


¥fa¥ift »rfafa ¥^¥ (?fa ttjfa ®«Htfa« 
gW dfag ®1 ¥fa¥t®1 « 15 (- 

cgtwni ^csr cn-f ®gi gw:g I nftgww w 
® gfaft^i ¥c<frc?"fwii §wng^ ®rf¥*ft« 
^farggw ®g *igt“rgt¥ nfagg-’fcgg stjfa 
<s ®i ^wfrwi^ ¥^¥ ^swtfa® 
▼gfatg ^*1 ¥*1 gow i «itggi ^gtii 
¥afa, ^55 ^l®cgg flcslfa mtf\- 

M1 wg ^gCTtT® nt«g1 gtw '•Itggl 
tfgfag'rw^ ®tw gt^ fa:® ntsigi i 

^gfa^H 4 ¥f 8 fan 

«iffa mfjj* c«t?} i «rtwtu ww 
fgtS gfg C6fa^g»l Ifa tw 
>^¥¥1^^ W1 gt®tS i?t¥tg ?fa »lt® 

¥wfa, «rgfa®: nf«m ^gfagli ®gfa:*w 
’Ttgt^r fantw i grtc^r gfapncara ^ 
«R?*rtcg nfg^c^g ^gfafa® gw ®tg ^¥t 5 
®?\tg ^fg«fW *?!tg¥ fg^tC^ Tf®fa gfg 
fafa« <tt¥W I 

'sjfwter gwr THfltfil «rwr «ftw ^¥i 5 
gtwg ¥«fl ^fJTtfa I gfa*l ¥fa- 

¥t®tg c®rt«c»H fa^t^t ^wtc«Mwr fa<a 
ggH* nfagcgg >rt¥t«*i ^afa¥in c 3 f®tf^ 
wfa^ fawtfa^ ^faw^wfa *\ m ” s 
ist¥i gig ¥c^cgg i gtf^faw^ *ifarw* 

gtcg fa®t^ gjftfg fafgfa¥ (&$' 'Blfaw W1 
«itcg i nfagcgg fa®g fafa® gw w 
-ngfnfg ® ’riitntg «rfa$® gw, *rfa- 
*^¥ fggtw gt®ts ^fa2ffg ^JftCg fawfa 
fagg¥ <*¥& ntijljif fa®fa cgfai g:g, 
gtc® fa«tg-fa®t^ gfa« ® cggt^ giw 
^*f¥® gc® ntcg i 

¥K*n ®fatg fa»tgfag»tg arnttgg 
nftwri fafaw nfafugfa gwj ®gfanr 



3c®*?, 3 ^ 


3 lt 33 5 j 5 Ti to$*i i 43 t 35 fimfi®- 
®t(5 5^®i 5j5®i *31 *rc* 

5«5 *3 ft i ®ifi 5l3(*«r ®t53icir3 ®t3tf* 
(3, 5^1® *t3*®3 fcc®t% 35* 35t®5 
« ^?r«mtn 3 f 33 C 33 *$ nftwi 
5 t*f* *c® sc 3 c* i $f®3w§ ftsft® 3 ^p®i 
*1(33 *1® ®1?« i 4*-4*l§ 5® 

fi*l33c* c*® *(3 f3*i>5®1' »isl5 

53(5® *t3 4^ 5<f®i ?1c33 

5mi *31 *t®i 'iflttfi'’, 4 ft$jt®3 
*3i’ «rff® ftftfc *cu*f5 ft?? <w 

vf*\ sft® 5*c3tt5 «rf® 5$ic* ftf®w %w 

*3i *f®3 i 5^®t3 5r? ®<^fif& 5®fw® 
«f»KC33® ^1 *31 *3 1 fcf®3C3J C535 
3tfi|*tft®t®5 f ®l®3tf3*1 f"l®l33, *|8n Ff* 
*(3f®t3i> $3 «t^f® *®*®ftr firetat? 
5fi3£?3 3J3T13313 5^®fa 5J5*1 *51 

*(?(*! ftf®* ft*l3?, 5l£t3t3, 5fif® 
4f^f® C3(* 4*5 5<f®1 ?1(33 ®1«Sl3 
; f*® *:C33 ft??, 5^313 5ftftf®3 
wear 4*t® wt*ftwves 5* 3l3c® whiai 5l?l 
*t?ftl ®t®lft* ®5®l <j3*.«tf®ti® *(3 
®t331 5?3t3 4$ 5ft*«3l ®®3tf1 *t® 
®13« *3(51 I 

nfswa ®35<nt5 5ftf®3 3l3K3 4$ 
5<?®1 *1(33 5J5®I *t® I 4$ 5faf®3 ^1®?® 
55?, 5&ft3* 55?, §|®ft3 C3l5t3, l|l*5 
S®5®^ 4^f 5*3 55WC* 5f35(<f3 4^ 
5ft*1Rl3 *tt® $t(?3 fc®3 ® fcvtfC** ®(3 
3W5tT «153 *3ft I 


3 tt*T*, 5 ft 5 W 3 *1®*?' 5 " 3 (# ft*® 
ft533 5tC33 43t(3 ®5*t5 <3$ I *lfl5OTI 
®tft* W*5|tf*r 5"3(# *W*l8 *31 5(3 Wtf*l 
®t3l3 4^ ft53% (55 *3(51 I 5® 

51(33 f*f%«T ft5t3-5(<33 ®fa&3 *$* 

5?lf*® ft5t5-ft53 ? N 36 ?® *f*T ®1331 
ft?3l5?5lft 5515515 «lt33l(33 5tft(?ft I 
4> 5*5 ft53% (3(* ®l53l3l 5f55C55 5^5t5 
«ftf5*«f5^t5 f5*® ®5Jtf*f 5*5t 5155® 
^C5J*5 I nfa*1 «f*ti5 5"5f*® ff5t5-f555% 
55*J *5C5 «rt55t51 C5C5 5t*C55, *ff®*1 
«f*tC55 fi?5tC5 5f555 455® C®55 5?^ 

f®f®5 §nc? «rf®ll® *5 fir; 455 ® 5t$f® 
&5C5 I ^5® 55*t5° t 1 <Dt^ C5C® IZ 5 4*5 
5tff® 51*1® 4fC5la?5l 5lC*1* ‘«15 ® 
f5»t5’ nfar*i 5lc® *15® af5fif5 ^5 ®ci— 
(A? (3}1^* ® nf55C55 5®J-5^5J1 ft® 515, 
®15 0?ra «Tl5lt55 5*C55| 5C5^ *C® 5C5 I 
4f55C5 ^1551 5f5C5f Wfalfa C5, 5^5t* 
5®?5 5f55C55 5®lf5* 5^?5 5®J 5^5f® 
4fi«5 fi^55®1C5 §C8l5C5l5J C5, 
55?, ^1^5* 55?, %l55?5?5 CT «Tff® 
*t5*3f5 ^«,5lCt 55^ 5jfiPn® C5&15 «155* 
5^5 5®J 5^? *Wt$5l ^t% 53®- 
5W5 4*5 5rtffi* 4fi5^1 W5Jt^® 31*C5 
«ll3l5t 5*13 5f33C53 5®J-5W1 ^t3« 
«1l3*fel 31® 5115 5J5 ^1331 Wl*51 *3f* I 
^1531553 5*^33 fi*^ ^1331 «JlC333 
3?l3lfi*, Wl55l*1 4lC®JC*l fiw fir® 
5fif6® 3*5 (35* 318 ®3 3^3 5®J 



^ •* trta * niwin (i W >n*fi 


to nf**c*r* mtfntc* ^ftwi 

ivzm i 

nf*w* 'Bjtfta mi $to wHft 
’iWtnr* mi feww rnre m i *$ f**c* 
or, nfo*t*w wtc** fto fiwtn 
orw «rtmi m i* 1*1 nt*«. ftftk ^" N 
few •rfaroKrsFtro* itw fatzi cnn 
«it*rft i 5 » 6 rt* nfsw- 

**tiCT* jjmfm wi nfo*** 
wtc** ft*fe *tfw nt*tc*i* nf**T*i ^f*s* 
TOfafTO « vfoifvvtzi nwfe vtziw- 

faw mi srafm i sst* tw nfts*«r 
n**t* *tft* **w-ifro vtzw tosi 
wtftnr <»t*$ wte** fa**fe *tw* «wb 
^« f* wf*nt*i m nstcm to 
TO frorc i to **t* «rhrai cm?i? 

wttw f**fe cro srtwpnwftw wfatt 
««***\ few Wffa nt?t*j cnesfsi 
wKft *tfW ntftc*j* *j*^ 

<ftTO nfaw-^WTO f*tn* c¥t*r n*fe 
cmi mi *i *tnfe mt*ri *ff* i 

cto srtu ro * tftemc’f* 
*t»i « *rfttw 'qtcw fen* ft£* 


to w m-srfofetw* *t«r 

snc$ nft* =n i <n to TOtff ’rttfnr 
'Q «fknt*mi <a*<, mftbsst *?te *jfro* 
wt=f *n cnen w nt^fm srcsfet* ?$ 
nf*5tn*i mro w m *ii i 

nWf, nf**^* *t®M « m^tfir 
mttf 4*fi> nt*t**l ^M*W f***^ 
«rtn*tm *wv? femrtfn^ m*rfo i <4cro 
nf**ew* fatfei *rtnnt* * wtfm nf*5* 
«itn5rr*i mt-n *f* cnnwi «rtn*te?* 
TO*fi « nfo* mwtftort nf*w feTOte* 
fe*%* nen «i<srn* to to '»rto*i <TOi 
mffci ntfqTO cm cwf *t*tofo* « 
mbifw srtten* mt*rtn cwm fiziz*. 

nf**? nfs^tn^t* ^Ntm ^f*^s* 
JT^p*« ^4 ^C*, 4*r*1 ****i *sf*e* 

»w 'srrnjftctr* nt^tni-n^entf^t* Jhlfm 
^tmi f*e* 'sitf* 'siNt* f***% cl* 

iif* i 

^»*ft* 

^fwrvtf^c^ 
’F^fe*, *«?l* f*®t^ nf***r i 



fU i ftPU 


#*t f( ftcaaa, tW a°4rl 


'swifstf*!* aratafaas ftf% 

Slfefaattisto at? 

«rsrtatw srfaafa, Centra fa, fat-ta apfoat amra faarta i atfatw 

^aata, 'Stfi <3f»fl WZ% W^a ^ta Q «Tfft*t* W 35aa w 

'Q 3tfafaFl at$a aft?*^ I CRf C^ll I 

<*ia$ c«faata ateaac? ^cats ^ta «fa- fawfraaa aa ?fa?taata sat? 
fasia « a’fap? a^l i «T|f?a aw ^taata tfcsira w jfecnts* *aata 
tflffa spf w a«itaw$ afsia ?» - 4atta i ft? caarta ?ft? csrilfttaa «rata 
SFCafaa cafTtfttW B^I «*a< ’fra’ffl I WW ?£* atetfaa ■snftlfr, fa»ttaa 
$mm ^ r?i ftatw ^fa-s fafa $:** ^ «r?j* ai atfi? ^ata— 
csrjtfta wif? <w cwjfftw asjfta'rata afa ahFt w fatfa- 

falfow ’T-fj a^ai ** fa^ta ai ^aifrata c^r^ti i a? •« afasfrrea w fa<a$ fta 
aw i ^atfa «rt*f* ?taata wtf <43*1*1 ata«* fasftaa srata *tw, ata ?w 
atgcaa ca ?f$ffa* «r?f%, arts *w *rt«? wafa c*srsca ca a*ta catat? *»^a? 
afaata fcsre, a*a ofw$ a’fas "ifa*a i $$ ifwcas atata fata at$a 
cafrfftcaa «f?ta «ir« *wW aca> <aaa ?wc? sta ftanf ^ftatw—ww» ?w, 



1 


[ >lr 3*(, 


«ti( « faWfa 


'SIS^C’F—5f5-^*f5f? 93fac*l I >TC9f 7\w 

vfe < 4 ? m fa*- 

3ir% ^73% w>tffaNr ^tsora—■qf* 
**E3l ^f^TtCW SI'S 3t?3 dft cw3 ^ 

3733 C3C3* 3*C3 I 

$^£33 ■« S|fW£ 5 *!l 

W f3<£3 f383t3 fe^tffa ftpl, 4**76 3*11 

sfi 31 i tfaftwtw ®t*fe^3-«t*fw5 
<5iffe3jfa3t3 ifltvtar fa53tt33 <<i<f|§ <sr«trsr 
i *c3tf3wtprs fert«rc*t*i fe*fa3 
*tf353 *rf$3i 373 i fa* jpstfa 3 ^ 3 * ***r?r- 
3l7 1 % ^3-^557^7, 43\ 33t33- 

ftwt^prs W3xg «rc^tt sfa-frotw a r- 
jf<r ^ 73 - 73*1 ^mi* 'arffa^fs ntks, 

«w « «fam *7373373 «1 wf^csr 
*1^3 ^tf^tsw« *tfaw *t* I 3^- 

*FtF» C333 *7**1 *7%3 fe$?7 W TOt s i9 
C^SPSPT, 'SiS’fvf ^33 

"ifo * *<^*5 fe**7 m ^3£*t£33 C*3f- 

«fP7t*t i 3^3 fs <\zm ^ *tt* 
falfa 37>f31>% 3pt3£33 *7**1 
£fa?t*r; cw sPtofos c*ar*w ^3- 
®PhC33 3^j3 33 *&, 37C* ^S^Sft 
31 ^Sffijfafa 3*1 373 I ^C33 C?*-3t33 
'e *73?* 3£*13 nf353 fat* C*S?^ 
3t>ft3f33r *f*tof3 *3 £ j3 *7^jfa 6 *fc- 
C*faw I *fe-3*PM *T3£S£3 3® <H3 n faffs 
3*3J *C«f <^3t33 3^ I fa 3fa3f3 

^'3W 31 TWrWtt* St-ft* 31 CHtt*f«- 
C*t3 «73l3 4*{5 *lfa -f# 3?fa*tC3 *ff3 s 7^ 
*07 C^tfS C*ti8 fifths sf73£*f£33 
fe«s*lfa *£3, 31 £*£* fafawft £3^33 S 'SI** 
mw nc® fed, ^>73 cnc3£$3 3^3t£3 

f3®|^3l I 3^3133 Sfffatft 433 fasst^?* 
W*» 4*31 3*£* ^3£$1 ^jfa 913 31 I 


f3®f3^31 «T3t1 $13^3 C3, ^t3^tC33 C#C^ 
f3fefa3' *Uif3®3ffo C3 3f3[f3f3¥ 33 K 
3tC^, ^tC33 ^ '«i[v5j^f|«| 333t«j|3^t3 « 
«133C33 fe33 3l’33#f3C33 «{33)3 f33tC33 
3*3 f333*1 3tCf ^fal I <$1 ^np 3t3t3f33? 
3?t9ffe 33C3i—3tCf 33t33-f3^fft3l 3f3 
f3C3C13 f^3f%f3C31 'STJtfa® 

( 3 ; WC3 DNA )—fafa®, f333«| C3«31 fJCV 

3^3r3 «f3i3i3 fef«f9 I 

f3^fC3 ^3fo35 3d ! F3H3 ^f33f3 VfW 

C’fh5f3 ^f3*t3 ^t3 , $? ^3 3^3 

^f3 1 3f^C33 C3C?3 ^ «ft®tf*f^ « 3«ft3 

fe3t3i3 W ^rf33 fafaf 3t3t3f3* 

33i«f I f3Wf3^3l ^1C33 3f3 f?C3^3 

C«rt(53 I C3C^3 3^-3t\3 ^C31 

433 C4tH®3 ®ft^l3 nwtpffl Slt^l t3 
3C3 3^-3t^33 *rft3 I 3?? 3?t33, ^t|c§tCW3 s 
^faC^3 435 3t^dlT®f3 333fl %3 
^3*15 C3t'fS3 «I £ 3 3PC3 I C35f3 C*t3 
C«(tf5:3 ! «ft3t3 3^3t3 43 n 3t3¥f3 

( W ) *M3tl<9 3^3 f3 I 

C«Ttl53 ^r £ ^ «aft3 «a^|B ^rlc§fc^3 333t £ j3 

4000 c^f^sp },•••,»•• ' 5 } e j ^5fi^ ^3 1 

'ifc 3ff3C3 <flPF* 3»|1 , ®lffe*f3 
^N - 1 3!?3^J3f f5*t3 «ntf3t3l *urfa$ 
n?tC<3 ^13 ^3^33 ^nppfaF 
»f«3fpr ^*i3 f3»ffq 3*K*T3 C2ftfe*l 

^r^3 fe«>nf^ ^3 I C3t^3 fe33 f3-r 5f*t:33 
«ntfft3l 3SfJf%53 «lfa? «ft3l C?fCl I 
4133 3C3J ^^3T»Pl 33(-3tC33 3 C^Tti83 

«dw f3C33 3^*13 I C3^3^t3 £r:3t^C3 

3t3J %t£3 «(t33l C3 ^13 C«ftfe3«Ft^t3 
*TWt«f 3J3^t3 3Ff%, C333—3ff, 3^3, 

f®3, ^3, ®t3 ^®Ttf3—-Bft3tC33 C3t?3 
^57^3 nf3^fa *ff%53 4f»tC3 4*T3 



Wrr*T^m fefV i •) 


c^rtlifr wfctf* «tf«*t3 &zw 93 

4 ** Tsrjrfac^i «rjtPrcs* *%g 
«i e j^> nfm w i nc3 433 
*rjff>rc ®3 *tjrflrt c«rc *3 ’TOrifii 

srfJFsrt 3$3 ®j?c© fac* 

C3t*3 $nc3f% ftfa cfirfIBir wit 

I 4 ^ c^rfs^f 3?$3 *t£ 5 ? DNA 
*£<s? 93t3 Pt39l 31 *WT* I C3CS $\'<~ 

C*f£33 3k«rT DNA TO1 3tl*rf® 3@ 



m ffeai 

^taNr^t 3”p3 3*1 *?$ 9 fa^e* 

to dna c^rflB^ ^ ^hurfarti 

fit^ torf^r?* ^itPr® 

( 3f^cn RNA)—*£»* 4>J3 3 s ^ I ^3- 
C3sf(3'3 C*C«ff 'Bjf*l&t3 *£3 DNA ®f3 
*^513^ (RNA)t* m1^C3 0 13 C3 f f£33 
3*3 -asfc'fC’T C^f{53 *f£$ I C3£S3> 

DNA ^ RNA-il3 WPsI, C>T£?$ 
frim 3^P$ « nta%fc>r fa*S 


J Tt^’9 C?3| 3f3l RNA 31 f3C3tfafcf3F* 
Wtfa® 3fa C3C* £31*1 3f£3 £3, 
(ribise)-^f^? 4*3ft3 *[#31 ?C«f <43 
4*f3 ■sflM - fenfat31 333 k DNA 31 
«frff>fC® £3 f3C3t3r 
9 lf£*, ®ft® 4*$ ^fflcarr 3t£* 

*3 ( ^£39f1 f©^tf% (deoxy) »|3?|B3 

3£*I1—4*|5 isifTOH nsmt^fiCN (minus 
an oxygen atom) I 

^£3 3*11 *£3£S £3, 3$ ^S*t3 ^JtPlWl 
33Jlf>l£©3 «I13 *13**t3 3££3tC3 4* 4*f& 
*lP®*f3 C^ril^ «T 5 13 ?j§ *3 I 433 
'®ITfP>T£©3 ®H3 3’^f© 9 C«rtf53 
^t£® -StW3 *1h**tf3* 33fC3£*f3 ’SfS'SWI 
C^rtlSwa 33 -9 3Hf3^t 3l3 3^£?5 i Tf*K 

9 «Jp5*f3 C^ftfS*T ^ 3f3f33©t W- 
'5fC3 TO 31 I 43^ C^ttS* ^3 

f3p©3 'Wf3 3£3I *tot£9R 3f3£33 
(hydrogen bond) 33*3 ®P|9fa 5lpf3 s tC3 
■slBCT 3It* f*33f 5f£3f CTO $3 «fr|TM 
31 ^Jfblt^l £3|^f3 fHf$3 ®lt*f3 3^*1 *£3 
( fb'3J ) I ®tf3f3 £*f3 C*M CTO 
$ 31 C ef tl5^ Wl n3^t33 

3C3J fl^rt'S?^ 3l3t33 >f*3 •fhKtf'T 
ft© ^R3| 4*f5 3^33 C2ftt5*T ^13 3?® 
*C3 I 4^ C4ffi§3 ®l s j3 fijeq 

C*r<lfC«f3 (collagen) JftHf bf3©1. ^^i- 
3^t (ligament) 43^ 3t>T^^3 C^ftfBtH I 
4'Sft3 fS3|5 3>fp®^t3 ^13 ’f©! 

C*t^ft^3 Wit ^Hf3^t>f 9 ^333 4f33 
'5llf3'ff3 9 3FC33 ©13^3 f3af^ 

5^3 3t35^3 I 

•ffara 33t>13 C*f3 «^3C<fC«5. ®31 3l^£33 

"t3lC3, ^^13 C*f{5 3pf3C*t£33 

C?31 313 I 431 >T3f^ ®ft?3 

'®3 5 ’1» £*!fPf'®t*fC33 3\“f33 I 4^ 
^3£*l3i$ '«fK3l£* 4f 9 N *C3 

m £33 ^(6 i?$3 ^t3t*lC33 I 4CW3 

4t£«J*f59 ^1313 ^{JS*r 3tp3F9t3 3?^ *£3 

>131 ?ft3tf f£33 1 4t ®lf33© ^331- 

^f^3 *£«1 ^3t*f£33 >T'3n 3f3 apHS 3?9£*l 
C3C© I 4t* 3«31 ^3 ^3£*f£33 f3«fS[3 



1 


[ ib-n >ivm 


Wt*f « fawTF 


(cell division) I Cflflfa 

'« «f£fa stawn w apfawtow 
«r*ts c®mi ^ I ^f3?f5 ^f«Ft7 

ftfe* wwr ctftffa ale*, w 

3f®J«£?I C*lF£*tar« afato (cytoplasm) I 

ct«a fafes fam fre* 

*c* ®tm arfsnaVi c^rtifo -2f^r*- 
c»*f « nfafrfttfcn fenai £r*w a*n 
Vhl «, qtwfll* *f£*fM- 

spfNm *fai w «ft*roft*i *>ff«*ts « 


*£S£5: RNA <£&K DNAl DNA «ft£* 
aFNwttfia OTWf <w RNA FTC* 
*fM*1 «: c-^carw afto tf&fcttffarcq (cyto¬ 
plasm) I afntsft? »w »ffa- 

%t£>r fa*i> i ?w 

^faTfa aw* *rt^ *t*K 

(high polymer) I **ppf*i* ’STJtf’l® 'S 

-r^ai ^ wrcwtpf fcvnr 4** svtia 
aw«* *£*i cq ^ ^»i 

nc® ®d, *[**1 S*u*i5 


n HD-RH^l^D-Rl -T ^D-RM P MD-Rt -Tn-- |D-R 


D ~R |- fp 


DNA 



RNA 

* (*) *T^ f&3—A = Adenine ( 4£$fif*f ), T —Thiamine (^llUffiiR ), G —Guanine 
{m\fa ), C = Cytosine ( Bt^ffaif ), U- Uracil ( ^featfaq )» 
R-Ribose (fawfaf), D-R-Deoxyribose ( f®^f%fa£3tsr ), 
P = Phosphoric acid ( **i*fa* 4ftl® ) I 


c«rri5sr wrfaTO 'sjSc? ai 

w^tca «rt*re *ft£3 i ^tot£®R 3 tom 
w c*to ca Mpfaiw 

*si5ca aft*, 4*ai «ift*ft a*ii *«£$ i 
«[®4a a«l1 at* ca, DNA *£* afttaa 
cam «rata fentata cstrifa *totc«fa fta'ft*! 
4*<, Cam ato^to «r^Mta f%*ft=r * firaaca 
4*ata{ ata* i splcaa stam ca Safa 
*1*1—aft*£*t£*a f*®t®R, 5JC^« ac*C^ 

DNA-4* CSitfl 4a^ Sf®nf% I f*®t£a 
DNA 4^5 a* WOT *t«f a" 9 !* *£*, *ftt*£*f 
®to$ f*l faaaa ca®*i aca 4*fta 

S-®rr®t* ftfcfff* *ntfac®a *ai a*ii 


nf£*f f£?r^ ari®^a ^ ^f£aa 
^£® f?fca DNA RNA-iia 

^f®^ta^ai DNA-ii£«c:^ “f^ai at£«F, 
^5t£^ a«n w rF-^f%fl£^r^ vsa> RNA-tga 
"i#ata f£«n fscar«r-4?ai ailcnl 
^51 ?£?l£^ I *(*) if* f5£iU DNA « RNA-ifla 
«rr«ftf ^rUF cereal c 5 !^ i RNA <*m 
DNA-4r® c^f Jafarfs Ffc^ ^$t£?a sfN 
?£*11 ^£®fifif (Adenine), '®^tf% = T (Guanine) 
^ 5f^£^fPfif (Cytosine) ; foifft ^t®1 

«ft«i 4fjS?«Fa’i»ta «[f£? 4m 3£®j?fi>£®— 
DNA-iia ««lla ^rtc^ Ffatfar (Thiamine), 
4ifN RN A-4a ««lfa ^t£f (Uracil) I 

















fcww.3 *rtgw? fefe i •> 


DNA 31 RNA-43 ?3:?i> *l#st3j8^ ^ 
*3W13 31 TfC^ 3:3 4*13 q'tst^fa C?t3 
f333 31 >tW1 ^tft «l3^f® ?£3 31 I 
3ff ?, 3, 3, 3 3t3 C3631 
3t*, DNA-43 3:Q3 3:3 ? 3 3 3, 

3* 3 3 3,.43i3 Sf^TlVJ 4^3 3C3J CT3I 

3t9 31 I 3FftH<sfe!3 4^ «jf3te fafifflMf 
3C3J 4ffi> f3:33 ^3 43% 'S?P3 | 3f<- 

3t3t3 f3f»3 W33 f%f:33 &33 CW 
3:33 *3«f Pl*3 3:3, %S3ii3 DNA <3 RNA- 
4:3 4^33 ^3Sfr:33 3t3"3f3? f3?T[C33 
3f3l ^3 ^t:?3 faftfc 33^43* fapjl | 


'SlJtfa:®* 5$ 3*13 *fo?tl ^^3 yw 

$3 3rt:&3 *t?tc3 :$:? 33 * 33 :? 

3rf®:3 DNA-43 4? 4?f& 35 «ffi5?tl 

^3 ?:3 (3-3 3^ f&ar) 1 4?i& 

C5:33 3-f3t‘|«f3 ^33 CSW3 333^3 »KW 
?t^CSf:«f3 ^13:33 33*1 C33 3f:3 3t:3 
3T3 I 4313 33%3f«*3 3®f331 3$ 
333 43$ C5W3 C?f3 PtfVI ««F 

CKW3 333^3 C3t«Ft3fa 3^3 

w I c»3l 3t* C3, 2*3*15 ^3ff33 C?33 
3t* sftc&fpTW* 3:? ^:® 3fC5 ; CW 
4C®f33 3f:3 3f3rf»C33 3:? *^£al 



* (3) W fwi—4 = 4:®fH 3-3T3tf*H, 3 = Wff33, 5-5t$Cl>tf*R I 

Electron microscope 43% X-3f3T3 5t3l ^J3*t5i:3 DNA-43 c?t3 4?lS CR33 

3ffal ?:3 C33I f?fC3« C3, DNA 2*3*1:33 3|3"3f3? fafa, Wf^l *333 

?3f^-f3f3^ 3?f9f; §3C3 3f*R> Ff3 CR33 *13(^3 ^33t:33 3t3"33 

3?f3 ^Wt3t ; J^ f®3jf%f«:3t9F-?3?fi? I DNA-43 *f*?fo ^3*1 *3 C J3 *3l?t3 






'S foits [ 

W ^ fSrffe* hv ; «»f« ^<rcft«« c?c* c^tf5 c*tfe DNA- 

C5* ^iB* \C<$ fac?f $ 'Stl’TfC^ wfanPt I *ftm 

f*ff^a «afl8 qtcn* to ?*n frfy* « vfafa* nfanfw 

<it« i rna- 4* nh-frfafcre dna-jis sii to ajtofafa **tfcf wi ’ffa® 

'5f5»^*f | '6 ufa^ I DNA-^^S TO 

DNA-<ii?i «[faTO «r s i3 ^TOt*!,—iicsfa*. TOfPfa, wtf*H 

cytk—^yfafa toi i 4*$ sfac&tPrc —w mm TO* i ^«i 



V5Wn F&3 

c-rtftTOtwi TO»fa DNA-^‘15 fCTl $\mm TO w« 3<>iM i DMA- 
jf^f§5t^ fr»f4tors fa*iTO TO m ^F®*fa «rlcs towtw* its^rw 
^t^<i > to 3 T*it s T; 'srTO >•-<« factor* TOtoj sta* £f*farec*f<r 
fad >i|B « TOT 1 m, ^s §fa<r cm? TO$ to TO. 

TOTO q? TO artwi TOfa 'Qsr i 4$ *i«ft, *n», TO^ TOfa i *vsi m 
wtffcro toj w wm »rofa ftTO«i i i$ $ to 

nip <w «t$\ nFstfa tos ?w to i TOti to*to fan dna- 4* ^fa- 



f®cm J 

«f c i5 fjff'iM <4$ <4*fS ^ ^ ^ ^•ra <nf sffi 5 !* DNA- 

ffofPl* C»I af^^Tjf- 43 fo'M, « q BtafS fc«n*nfcn 

^ #*t3C i 5? •rtpl, ’Si 'SfS'qft ?31 Jfftffo* 5ft*l 99 ) I «fo99 ■fs’tCil* Sffifa^l 

9^ i?91 ^ail 9f9, DNA-49 ^f%<( JfCf >Tt«p DNA-49 

^1? $ 9t99 WIJ *<t, 3s«T, «[*, if*j, JJV9Jf« 3tsltt* I 



8*(° f6<3 

5f?r, ffsr, stir, sf*, **,.^sJtf*fE*f DNA-49 9PWf 

C^t’rtWtm f^Wt^T 49 s 'Wt'Sfa f^T'Sf^ 5 ! 9d>, 4^fl 3*11 

DNA-43 *$ q’f, *W, 9F*T, ?c9ts i fa sfarct* 4 ^ «id> 

»f*, afjjr, **, 5fvr.$-?Jtf? f^m 1-1 9*fal TOWI DlS3 A-49 *»[W31 




Wt5T$ frota 




wi w, c*f fnc^sf wfe f^C'Sr^ nc? «wtwf« w 4*13 wrt*rwt% 
«*k* *ffw i sTto* fwi 4fofi *hi fc? ( 8 *k « f&ai) i 

4*fi> «f<rt s f «i*M i «r«w- (re « 0 ?jg «rtfw*r DNA-4 |4tl c«rt* 

production) 4qsfa wfe «ftc^ ’Wt- 4fa*»t 4t«l 45fli*f $f& l<t4tlil 

sfa 'q *vwtsi 4wfr® ?w i fevrfii *?r (fpar) i DNA-na 4f$*ts 
flfcst* 41TO: DNA-43 ^Ht e i5 m 4t4 4*^ 4^ TOsfwtffoftw ^tfc 

ic«i ( f&«5) i -> 4tc«w ?rt?w arfavtora i 

WJ ^TOfsr*!? TW >f*nK ftfa* DNA-43 4t* 4*{5 f%C“i^ *tw* 



«s w ftar 


scs i ctfwtar f%f»rfe f®- *<?rf?rs 4tc’t iStstt ^1 i ^t4 

4firft*mwcta ** 41 *t»n sfafa fe’ittftif c4tlS^ *t?tc«fa 

«rft*i ^aR^rn *rf*nt* <w *m*wmi cro ttarcro fi*tfrw 

41*9 *?H *91 DNA-4il ?pi sjfai 4jfftwi 4Jtf4HM 4& fl I 4' 
4ft49 ^ 9t*£4 4tSttjl ’TCf 4JtPrp»1 4Jtf*TT53 4^ 



farm >s>*«] 

f’fW *lf»TC*t*lfc'ft® 9 C«ffc<* s*lfa*iS ^c^tcw DN A £f<w *| 

*11? ?HI qAh *ftsni RNA-*11?I RNA *wi DNA-4* 

^1 ««H DNA ; 4$ ?tw«l *t*i1 «it®t«iCt 'l® I C*t»ICWr5 *f*Eft"t RNA 

rna i dna- 4^ *rfi*fip5 ftci *if* dna> 43 'BrtEwi m i 

RNA csftffo *ii? *?ft i 4f fafeir sr^f«ij m DNA ftf«* 

*H|f3 9 9fisr-f%arfc»r5 RNA-*i^ c*r»t RNA-4**I&wm csrtlfa fi^Pl 

*lt4 4* ^*jf?> 9 csrtfS^r *fcw ^ srf^s RNA-43 *itw w i 



VK f63 


^ j^esM *f^3 I w '9 
f&flj 4^ 5 T^^*I ^tf^FTfa *^1 C^tC'fl *wi I 
CW*tW "f® “t 75 

4f^tC3? C^ftftfa *?$if «ff3p^1 5C*It? 


4R3 Ifo CW«11 w: ^mCt 

(Messenger) RNA 4^ 

(Tiansfer) RNA I RNA Ctftlfa 

f^tCtf W PfafattWS m 

i 4* 4* c^rrte^ fulcra «w 



1>8 


* %ltai 


-sfafa RNA-^a 'srfasa 5 ; 3$irft 

cro* a$ aw c«rtto ^tw, ai^tatCt 


[ w *1, >i*r *rwj1 

aw ftfti «rMi wt® 

« aw aNt® *itw I «w$a atgcaa -la^ta a® 





RNA« aftwa ®"5 a*wa i ^tafa «f*ta wtfawi 'srjtPr® «itca» 

m «f?ta *ffaat?® RNAr}^f a*wa srt$ta faftl ’ffaatw 5 RNA i c?3- 



c^tc^ RNA C«ftl8^ ft*j'TC c f4 fasst^C?* ffcwfa ^Teif® Sffal C’fCl C4, 
^r(c$ i ^isicvtw? c<Fcsr 4t>i 4jffa *jfa*rt* 

DNA 4t?4 *ff45t?Rl 4*t4 ®t4 (Cancer)-44 ?:$ DNA-44 Thstfr? 

^"ftW* *If*(t»| fan I * 1 —>v*l\ fapst* 4lf®3FC4 I 'Slkfll «F$® 444 *ft«4l 

fsc® csrfjB^ f^kt *^1 c’fc? »itgc44 ’tforfara $?4 w$i ife 

C^'^l ffll ’J^NfCt RNA <PC4 %- 4«U® C4T-tft4 Jffai S3(sf | *^4®f ’®qp5- 

V(lk44 4^1 ofpKf^ RNA ^C^f¥l?r W®lt4* 4f44f4 , SR®j ^Tl^f®- 

4C4t*k4f% ^itPic^i «fc« fan “if® 5 1 qfsw c*k4 >rf%5 4k* 4f «r?t® 

4(®l4(Ct RNA -44 JihiCH *t4 44 n sa(4 4i ^'3t® 44* 4* «rt»ft« *wi 

W4 4>(4(^4 ^ *k4J RN A- RNA I faf»|g «fatl44< ^ «?1t4S ( ^4 ) 

44 T4IC4N7 »JC«f 4(4 I ^44 44*1*1 *£4 fiscal W C4, 

ftf®* 4f44(?4>" RNA-44 *T«l 4®tt4 ^4C4 s k4 RN A-44 4^11 4ff®C4 fat4 



J»K fb-5 


f4f®?T nKhrfn %44 ^4«[fW®1 4544(4 »lfe 4(4 

4frsfC4 CSfiB* ^4 *?$ *C4 I 4p4t“R>l C4t®| 44 *r!H f45ft%1 *faR 

«l : jjS 4fs (4(i>1 RN \-44 C4C* $4k4 Wf*(f® 44*1 ■« *p*t4 RNA-44 
fifes *C* 4t® I ®f‘l4 3T^?|4*| *C4 44^ *t*t*tW $ts C4t4t4 

CSfffiN ^4 ^ afinf* 4Pr C*fa SflB fat* I ^fT4 DNA *i^4« ?fow 4^5t4C*l 

r 'lcB, W1 ®(4 $4(4(H qjfftCHl «U(%®4 ®(4l 5^4 $P®C*4 4f*54 ffattVl I 

WMfaf ffotCW C<fM fajjTfo 3>4, ®(«*W ^r(f*f® (DNA « RNAJ-44 

^(C44 C«fCf Ht^(f^*f W«4 4j(f«l4 ^C® « n^f4g(4 ^4* ^C44 C?^4C4S 

’Ik* I , «ff4(4 DNA-44 4^f4^(C4 4(4®(4 4C J l'< f4^tC«f Q ^C44 4^[9f® 

C4>'t* TftMt^r ap|B ^tt^W'a I l(44f i (?S4 4C^4 fo4t**fk*f4 «ltf4^t4 

^(^T 4t4 C®C=f I -PC4 f45 i tH4 ^f®^lk>f f4»|4l41 4<P ^^9- 



HS* mU « 

wwsf «nrjtcn ww i 

M'ot, *tcm 4? 

^5f ftarc* cmmi i 

CM M*fT*OT« M<MfatM DNA-4M 
«r^Rgtc j i sntfite *cm §d«*, <sfe ^cmim 


fowfa [ >n m<i, ^-i wi 

M'SMSf'Mt ^MtM (Vital Elixir of Life) 
^tf^^PTM frfarl (Alchemy) fHfa 

?m, 'sft’Bi: 5 ®?! M’rtMM-fMwtws wtfow 

W®1 mcm ^ta jtK* *rft*f^51 

aptCMM ^fsMjfo* (evolution) gc*l CM 



vik ffeaj 

c*fCMC$H HS|t«r ftwf4lai I ^M3ptM artwtCMfl nfaMlf^M (mutations) 

^fC3l CM 4'$ fM’WM ■'©C'MJM «UfMMfa *C< 4<®N CMM1 Mia, ^Pl J IIC« *MCM5l '©I 

ftigftff ^CMMUM, V51 C4 M*TCa MC*I ? f 5 IT ^CM 31 | DNA-4M 

«ltW ? *TM CMM1 ^ts? CMC^S n^farlC’ft *MC»1 fa^lCM *\l MMitM I 




C’TC^'fll «ft«fa «tCMMftir I ^fat4tCM DNA fawlFH *f$fM 'WME«I DNA-^M *ffa- 

^ MfafMStPT* Mjpsapsf ifa fistCM ^tTOCMJM M# MFW MtSCM* ^ 

WWl yq^fif^T CMC^M Mfcil* MJtfM—<4*|M fV, ^MC«1 W MCM f^MCMM 

MftC4N ®MtC4« «rM fMC'® W ^CMM I CM <4M* '^tM CT^-MWi* MC*fa *lfM‘ 





I ftws* cp® 1 f<FP1 

^rejor nfsg® ^ggt* ^nts ?w ^ti?c^<r 
’WtTO I W, *mPf® WfCTS gc* W*1 
c?p W«1 ^*fftf*ri «wrtc*ig1 nggip 
cw fgf$® '«r^?i® «tta ggipr cncg 
^t«r eg ^g^hr $ngp*> ^acs, 
ftwtpw n^hr gfgg^tas g?ca* ^rfa- 
*tW« eg, eg g^lTsf g?ft 

^C'® nfw, fgaNfai g^f gc&®g i 

(^if pgal^g* «ra>'l« gtag gfgg- 

W3I prpgfg *C»fTs1 

’attf^'N g$< SCSCS gpll ^Pwg 
gita gcgpfg Pm *ttw, ^tc*g gc*T 
f%r-M fcceurgtgj *cg*iB gfg 
g^gt’f (Kornberg), «)C5h1 (Ochoa), 
^'?*lpHg (Wilkins), f3f^ (Crick), a?Tf^>f-T 
(Watson), HH*l^tf (Nirenberg), cgpog- 
’ft'M (Levinthal), efe^lpf (Taylor), g(3C*11> 
(Burnet) ■sp^ps I 4 CP »(Wr £f v l s i « 
®R f^®5tc*?3 C^CS gc^fEfr ggrfg (A\W 
g^lg gf® g>cgc§>g, '®tcp ^i*)m 
fPscp fPtfPs Pgfc<T i 

gpm1<g i glsftp g$f$:g, 

(i) gfei, (*) «rui ®g* gjfft i ®cp 

ft s c«rc^ gP^tt clfC'33 ®rC3T g»7«fg 

^rf^n rtw gfgcp gsfg 5c«it? wi?« 

*s\w I >[tn *t\w g*Pr wcs 

*f?l ,, t 9 fWCilSf (Philosopher’s Stone), gfg 
gvnrf c*if*i gfcg g^ii eg Mi 
SCSI eg sq<*f$ *tfa«M -K^CS? 31#t i4T 

3*11 (Vital Elixir of Life) g^CStf ^Hjg) 

^fPiftwn* gi egg*r *t* gfs?g dfVw 


gfgtg argl-gjtftg 'sjt^l'l I 

gTC* ’tt® fetffal fafggtta (Alchemy) I 

wit ^cn fVfgitfgsi g<*s * gNtgffa® 
?cs nfgnPfi gf<® *c<r ggm-tatcg i 
fafggftaa ^gfcgg m vw<3\ U i 
nmfgg gi ggPr*Tt ggfg c<fM g*M 
<®twg ftcg Pt i ta gfgPff *jcg fgsaf-Tt- 
cp ^^ifgfg 4 ! ff®c? ^ t< nfg'rs 
bmi^ i ^kTi(0, csnfe^, 

l'®iiPr ^Pf^fg ^s^fc-.g >ff^f^i 

fisl^gi 4^'T ^lc^r< 'l^Kfcg <$? 

«r?; gr^c 7 ® *(Ph x*? <pgc« 
fgj»1 ^fgf^ i tScgpfgf*! gfg c<tc* ?]^h 
fggf 5 ! g*cg r lNl '*f$ 

"ff#g ^<' j 'S’lfg^' *f}g*i- 
; *i^r i <v ‘hUitcm ^ffg^fg 

g>cg -iH" DNA a RNA >ivc^t fwffg^s 
’rcgg-'ii tz< ^Ni ®?gi « -iiffi< sipt^ c j it* 
hIk^c-p <Trfb<:»i -it^-iN *r < •:ncgc^*f *j[cw i 
f5pi nPi ; ffc ; i ^cg 

ffv—^ sr?i fv*j ^f®fPi* i ^jf^n 

^HN «itrg^fcgg glwgg »ic^ eg 
'*$ wk*, 'Sic® ® gs-igfeck^ 
c<ct i gfsj^gg sgg « '*il sjf?^ 

*j«f jgcsrfllB gi i eg gegg ggifg tag 

pF «g ? fgafc*f Pf 3ssfc*f, gi fgafgg? 

513311^ ? 

[^fps :—a srgegig ^Pg-FP-r f&c3tg 
*ffa«pi «ftcgpgflg ^^glcppggjf®‘Life’ 
gpggfg 'ttg>|pis 4gegtd ft><gH^ <.'<c$ 

® I Science and Man ; Life, VoJ, 

35, 9, 33, 1963. ] 



^ife s *rf 5 r-^*tr«rc ^fa 

ctww^h faa 


(>) 

»Mjfii* *M-rte«m ^wic* cn-ti 
*fa *i*‘i <ffinM srsi srtof <hi p >\ i 
wfVs >j s m*i c*f-ri 

rv>tfc< ?r>i -sr^ ffan *iit «if r<f $$si- 
c^ *tai ®<ii *rfii®jf*r *fan 

*)«? §nra sptr<H>i wi *r«®c*n $?r* 

*$ 'SffCI? i 

■5TJCH Wjfo >l^|ift«« w|8« 

fan ^ s stfM’tc® ffifaf®? ■srw 

^f^1-w *fa<® ^ fC^-T f<Hl 
«ltSf «1<3 1 wta 

c^tfe c^tfS fcfai $fas fesfa « 

few* 1*5 ^fast^i fa^ 
WiFi* WfttW -jfH'ftf fajs 

^f^<t‘-sl W Cft^Q ^f&fa® nfafSR'Rfll 
w 4^*r nfiwi ^rr«*i 4 <k wjfas 
j^Kcss ^m s re* mi farter 
srf» «fff^ *fire® *irfa*t ®sr« ffamNifa 
#>-$ sj5«w w 4^ HN c^fs 
Wtaa ^<^1 jufafa ^c® *rfC3 

o.|8» fan <s?fa® *iN$fa?n. 

4 >faf* «r» 2 J 4*16 «Ht 5 W tffilC 5 !^ 

ul*H <hi ^fb s i -stc^j-p ^S'S* 

8i«|B fftwai *ifai ifijftsj i 

fRwca c«M*r ?1 ®rhi *i*f5 

f"WHf<«T ■$**! ^1 fcfs® ; f-w- 
*fafl *iw *itfhrf»fa r«rc® 


'Sl^MI ^Tcs-^-'nC'W W 

^fsr «Ffac< 4?\ *ifa®h Mfanar 

®l?r<n *rfac< ® rafale* fm 

fi?C® ^3®; fa*-5tfa 

^<1 ^i=vf-i ^fic^sra ^Kfffifn 

faiffa-fafh <.?fan ‘SRftfcn •if-nc® 
*iffa« cv, S 3 5 f filers fa nf^Nf 6 ! eit^sf^i 
•of^r 'ij’^n «ir®sH* ^ > f. itai sf^tai 

'5fir<^i ^f<iC‘s *iifac'i ?>lw mM 

«t^Nl ’Slfvr 3fs?t ^5}, 
fnc«rCW irffat# bhi^'<if<f ^ 
Isf'SJC’® <il<N ^fV, 

Wt|t ■« taJtPr JfSl 

fafac® t'T 4plC» i 

®r‘ > *t ^tfagi Rc® 

I 'TO ?ft-fa«|c?til ^® sf^fCVft} 
*\Uh c^rntc^r^r ^ffan i <fci^ fafasr 
f<r®s ■^ra?t8?i, «f«i»iri5 2f^r®< 
qf ffiC’Faj ’ItfaW ^ 

j I’ 2 I 1 tU «[a^sf 4 filt ‘5 

nrRe< <sm ^i^tTfwa 

ftsf ^fiiC® fftr-M 

fftc® ^tCt ^C< I ^tc*i 
^ <1 f a ^fatwa ?fiic^4®fiia sfrir-<iw 
<f® 4*1 > 'S^fai 1^1> pM| ; ®!"^1 

«rtf*Mta ^ l 

(O 

«MHtiS, BfelC^S^a 
«r^rs a\YA filh®:! 5 »tc^f 



felW, j 




fa®® 5 asfar® $^ca I -skua 5 ®k?H 
Itala w a^mtra a fa® *t*M *fi« 
^afs afassni ^fat® *ica i 
?3?fifC*R a’ltSftffaa 5 'BffWsI igygf^al fvrc«1 
sfaka Hi I vflt *2f>TCW t?f9 a ?11 »?aa>ta C'l, 
^<$*1 *ff*WH a’Sl'ffaJif a^HfH ®l’r 
ffafoa 5 , afaffwa 5 9 “ffftfaa 5 -ifara ^fana 
acaj ct*t afafaai afm «rc®if ®ttna 
f aa* a^afata* facial a^r® sfaca ®fatr*a 
a %'st fa 5 waaka; -stfK alc®?a Yaaka, hi 
aftaa aaaka, 5(t catbi s?wa wta, 

HI naffansa fa^ta, hi 3»fw5H >aaka i 

’Ststwa afal aak-ir ifatl a4frsr 

fat® sica ( iai nacra nfaasHl afcla 
a4ai bf'^ Hsfaafa CW?1 Tfe ’(ai fa\SSHl 
sita i a<$HfcH 9afn®: ^ naifst® a 5 !®? 
efat^tf I w nfaa^ai m? ■■ska «rwl’f 
a*ai sirscw i 

( ° ) 

afaca 5 fafea ®ka afat® ^ita ia- 
cafat® sitaca, src®j* ®k’ia ah< aaaafa 
&3* «kai ®ifaal>ffaw n^f ac-fa fani i 
ak'aa ataj afay alfaca ftircn ^ira 

skua 5 ®k’f f* v ifaaM a hi sir»ts 

$*1 'Sklfa ‘^fiMl’flcSS nCV fa afaaM 
af®J® ai afaj®, ®fai fato ^ftc® sita i 
^t« ft<a a^ac® sfaca ca, fa fa a ®k’f 
a^aka ^(afatafaj fa *rftM( < i ®ffa nfa ® 
nfaai ^ks vfl'« ^rakkakk «,fc ® ©fata 5 
*jM?fa *fai §*i^s* if^ra *f fa¬ 

wn <sf*i asfati ifata i aksa fe^t*f=r 
afatlafa ajar ^at®H, *rfa®m nfni a mi 
•a^ fac® ^taa? ap^aaiPia *nsta asfaai 
atcia ^*ft'T=r arsfft® i <af ^t^c’S 


« ^ta«Fa) «j(5?h ^ai vfa?fta i 

a^atwa afiBsi i 

(s ) 

>(ta *racai a-n wa^ta ca, ‘^r^l?’ 

■W, tMiaa, c^ff^a w\ >1^5 >ftcaa 

f'rra*' fac»ta ^ Hrc® ^ca 1 $$ *raf«i *rfa 
?faia J ffa 'Sfmi c^h 1 4 $ faaca >iF^®fca 
star® ^Ica 1 

( 4 ) 

^c®ja? ?ika ai a^ca^iS ^t*! ^ai ^a>l6 
aa vrrPpc^ i cJj’fka ^*itaa 

asfai® ^Vca 1 t?ja stai >ira 

cnfaa ajaskaa «;*?/ ^hf*Tla ^^ta 
cafba ?,lca 1 

(<») 

■•(t^na «ifa _ 5 it^fa m sfc^ja 1 

?lk l i sfw stw ifaai «fiR ^far® ?^ca l 
i'tfa atai ww ca yfuata afa *ff‘9ai aflca 
u fst ar?, '«!tw ajl'sjy ta® ®ka 1 

ariwa 'll'«caV^a a(F?ca 1 

1 1 ) 

aiafCH aftla aU’, a fa g?fs »ja 
caatc*j ^iaaaf» a>ai ?a 1 ^Jy >f»ca(n 
«ik^ ca, -sicaaf ytcal 41 ®?, *rta 

^f® aaaaf? ^ai sin afca>' 1 i^fa sif®- 
faafcaa sf 41 a a'^’rkaa »if?®J 
’fafa*! '4faal la 5 ^ ’ifaasgai sis; 6 ) a>ai ^fe® 1 
£fc®j-F n$C5 “I’JJ a*iwa a? ^ 9 l^§» 

41 «r, ala siffig aaaaf^ ^ai ^a^f® ?aa?fa 1 
’fa 5 , ?f»M* «f®rs ^a asfaata ^ ai c [« 
aaaa® fac® ^Ica 1 atfstw at*i ;-cswii w 
ai^, ®t^1 nfssH ac? ^a^ 'sica’F 
wiai f acf ai <n w ?Ptd aas 

C¥C^ i 



15 » 




[ avr jfwi 


(>) 

ftt«1 tfEM .W 3 T 3 fJ|n 

1*1^ nfavH at* i 3 ^aR c^er ^ 
csffr cat! *ffiwi w<\ *ai ira^ta i w 
^ahR C’TCSrt si far 8 fa af gljl *ffaal 
^ftf faat #ai fatal feyki aia* - ? 

J^C'sC^ I ^fa SIS! *faER 5 § 5 fa *31 

’ife *ltta I '?[% *lfiratfto| -«||f*f 
9 tffa?|a|a >}lfaa ^’*f ifS'l *fa* i 
(») 

^caffB 'srf 1 ! *ilai ’shla 'srfaaf'Qai, ^*\- 
Hjfca l 9 }^ is *|5 ^<9 vffal 

wta i c^tf 9 } 4$jB 5pei ?ffc?a 5tat l^fif;?- 

C*R ^*1 R*fa i 

(>• ) 

'Sftc 5 ! £fEgja> ^Rat^fta ^Ric"s 

■it*->Tfaa afafa 3 a«a *ai ?a*ta i 
(»> 

• «rt*.qfiM afaffa W S|^3 9 tfagjR*fa 
wn) ^faat <srtc»i* 9c^j* frofeita fifa&r 
*ai ?a*fa i 

( « ) 

atc?a «icwf ■steal 3 fa a^a *351- 

*1^*1 I’fWJ C5Jf|| 55} | <fl| J}*c| Clffift® 

sfafa®fena ^-fa *ai ?lc*i 

I* for* jmfat® 5 ^H i 
( v ^) 

tffaiT «iR«vni qgltg spest 

'rasfa i faaea ^iftat’ifaafc* 
Icafpfa *faCa ^ca I '«f$®; (£)f aVfa 


<3tf «r* 4 ?ta <w fa 5 fa wkw 
*& fa *t?*ts of sal gin, ®t?i fajwtn 
ntw a*ai *a*ta i «fc®j* ^"fat* fa 
nfaaM affii® *ra slates, 1st* 
wr ar? slatcs’NIsrffa 'roes fatfaeafatr 
sTOtt 9 !® fir? glta i 

( ^ ) 

l 9 ^ s&ta-’ffa^ta 4 |a| ^sfa i ^ 
W ®hta *itfa* ai sitfa? «i5t?Mfa*i 
**H afar® ?ln s Isi ajjfafia fa®a*i 
*frr® glca i ■srtgj’F atoia ana *ifa?i , w. 
4*iifa *t& I® 5 *rfaTtr® atfw *w, f R- 
ftsRf ^sf, 3ita, aatfa *rcw fa 
affaatci^. stft'Q latt 5 ® 
srtfaia i 'Urtt^wa *ifa- 

wi *tnw fagl artw ai ;»l?rwa 
«l5fa 5?f sitl i Infalg 5 'tfaftcg ^ 
nffaSRfa Um «ttfa^ i 
(>«) 

.irfsti^c? ^fjia srafa “afw^fa” 
afi«1 n c fj 5 6^1 Ifas i l^ta ^ 'Sfcgyf 
srtw “^fa-pRta vf=n” »fffi i 

Infalgs Ji^tR^ *faai 

=?ai sic?, ’T'.fal fagf’f- 
nfaa^ir i a^aft^ 
fR-fa^tcna'.-^cgj'f $caa ^^otala jj^ji 
*| a| afa« ^j\i% i ffa aft - ® «tga '«i<aja 
glcsia; fai wl ?Ra lafa 

'd ’ftar-l^tWJ} ^fa alrsCTS m ca 1 ^ ? lata 
^ga jja^tat fat’® *it«a I 



afaa ca 'Sftaa 6 ! 'ajfCf, ca fsfa 4^ ca^ta *ta <t'h?H I 

sta^afa afaasq i ^faffa '$qa qa *ra fc“f^ akaa 5 ail«r $£ $ca fafara ekaa 

afa? ^Caa>'Sfa ^a ^TC? I fS’ftaa ata$a 4a<, sitaa 5 \®«{T Jfvif^ ?ta nffgc^ c^jij 
atcsa a?caa a?Ta *?=aIT® sbr caa, c^t ^tsr 4cqa i ssWra-r®: casjafri 'ar^jf *^33 
1 ^? as*kaa ^ga? qac&n aa i a® ^atafa® ^®ia 4 aa < t®c*ti ca, 

^*ka afaal afa afa^a <®®^ nNs^i i fyb fa?f <b a a* '®ta a 3 fat c?ta 3?ka 4 ? 
c 9 Jta> ^ at^q (®^ fatqffo&ta) qafa *fa®kaf^fa $i^c;® aatstafaca £ff*l ^fpfc^i-r i 
afasa 4® aa ca, cqarca w 5 * *4hfa ! ai ca^akk? ^ra ^$fa ?ai m ai i ^ca 
sfqfcaj afa i 4a s>*fca i aft*> ( *V3. faff® «rca? ?$ ^fa vjqiafa agsfa aa 
fa. fa.) *K* ata;$a ffi: 4 s nfsqi *ca fe?fa ?ca fata 4cqa i 
m ca, qtacaa -*»tta caafta ■sri^feai x>« jftwa «pitfc afcq fawfat f*[?ftf 
stqfcai a^a ?ca qc? i ■sifiai fjjqca si ^ffa 4?i>i ca^ca aka^fafa ^fakcf skqa 1 
afaqf 1 '* fa- fa ) ^iafa ca c*pffca ca^rs opfc® sfa ca^afS faafqcaa £»®f 0 
ataa nfaaM ^ta« ?a 1 frssifa? *1 afa fa *>ffacs cqq 1 4a ka ft>fa rna >• afaq 
«fla afaq C s 00 fa fa ) ^iafa afaa ( ^ fa. fa ) Sgr® S§c£ ^caa* a$a aaa 
«(f3arfe ®fcaf «aj >f’5f? -pal scacs 1 ?fcai caw «ffata fafan caca 4jqa 1 
?fcai ars, ^a fat^ ^fa 4P afaaQ^i a" 9 !:# ^aaikaa k'W ■sftae 

aft*! (^ffa ^ oo ff. fa.) afaa««i a^ca^afa ca-ja « ; ®ka] scaf^ 9 ! 1 sssa 
fafsi ^k^ia «•« cac^'aa ^fFaca^ affnafa 

ar^ama w.^ 5 taa ^fai ?a^ra; , ^-4>f-4>t-'5ita-i' afa^ 4^15 ca^a 
atga ^ as^i *i«a fenafacaf eiafa c^i 'flistwi fcaf^ 9 ! 1 4a yw carf»ifcai fw 
sifa^ a*at*il 1 cagja ^a fpg^ s$i cn*f I 5 -^ ^ wa^t«ai^l 4a^ af rif 4asf5 
fa* ar*H c«r«i, ^ncaa afa -w: 4® ^fa 1 4a acaj aca%?ia faawa fasfal 

3 ta c^ftf ca, caatca ’sffa ca«ai afa ai 1 — c^rf^tfataa', c^f^aa 5 4aa fafafSa 1 
afaa *art8ii, ^fa's^nca Sirs ?w .afafaata ca^afB 5 ? afa^i ( ^ fa. fa ) $dfs>*i 1 
jtc!? -<pca ^faic^a fac ® sn i ®aa 4^ faq caa 5 ^ § 55-511 

fa®faf wkfa? 4 ^ 4aqa ^a-ai akqa fecaaa «ufsfana 

4^1 a^a aaj:aa caga ^fa asacqa 1 fafa « ‘ 4 ^rs(fafa-^’ aia 5 ? facia^ka 

4i* ^farwa 4a* ^caf ap* a^ffa fafa^ 4^f§ ca^.a ^ca «rra ^8 atlq 

caafa aia^i a^awa 1 qfcqa *ipr ( «‘s fa. fa.) ^afa W ?a 1 



n* 'S ftfwto [ Mr«i 3$, 3Wi 


W 4ft* ftt3 ca*fe *tacs3 
31 fa f33ft 3tffap fiftw C33?a 
3l$33,3i >a«i 3Ttcarar *«t"t *mt$ atfaj- 
«*n ftp ^atdP Pc3t3tfei c3t* *rfttc-r 
'ecta; ^33 'ata 333 «* a^a I 

‘3f$3fa’ 3t3* 4* a'jsa aacaa ?ftfSc^5?r wNl 
ftft* 4*fi> -srps^f^ ca^caa ^C5 v yfc 
fe'g 43* « fit 'Sf - !'?? v-j^fg ^jt^ppal'caa 
■*M* ft«T, ^>f3$ 3C*T <W 3t$333. 3C3~ 
f^C^=T I ftp <2ffW «* afel 'SffttC’T ftC33 
■«* «tta » -vs afa («rfa ft. ft ) 

fe*grs felre 3«R ^3^33 I 4$ 'qftatca 

ftp , »rt 5 i s tc*i^ ffeaffe 4aa ma* ^j 
3^ *ta ftw ^rtc^r^, c3®ft frohftnra 

J£IT3t3 ! 

4$ ^ftafTOt*! 4* TO ftp 3C33— 

4a *fft^< C3fa ®Mt3 fif^Pt-r *ai *1$3 I 
355 cto ffts fenta f¥$ta m arft*fei 

af3$3 Wltift 3^4* Sffsla eir@T 31 

pea I ^ ^Jfaa c^Jtfta 
fe^ca ft«i 4* jftai a\?ia fta'tfc I 4$ 
« ft«r *rt^5i w ^ta, caa c*fe 
3iata*i aft 'q-fttt’ta catafei ^ ftcacs; 
^®t$ 4^ nP^? 4<® fe*53 i 4$ 'sft<Ft“f 
ftp? »i"»t<wcn ftwf, 4c* 'sftGfi *a3ta 
3® Ij3l 31 3ft C3*tC3 fa 31 I ^t3« 
fe*tca =wiwfa *r$j$ ^3® lifts® tea 
fe*53 *13 C33 3^3* *afa I 

ft’SSta'ftl 433 3t*cfea 3fttC3J 3fa 
3'GC«W ^tas few 'Sa'Sft TOC^ «rC33f 
S3T 3*St* *3C*3 I >S>83 3ft«l 4*fS 
3C*$ %«• 3t$3 ( 8 • 0 ft. ft.) *iaft 
fedfa i sta*fa am: 3w&-ftwtt33 
mm feift *cac* i 433 4^fe awfe 
^3t3tw^ *t^5 "r« ftc^tP^ta ^nca 


fed 3rt 43^. w$ 3C^C^ 3T^tft^5 333ffti1 
3ft1C3J aft33CT3 4TC3C33 3p1 

^31 ?R 1 ^3 I 

4p3f ftW ^“1 43* 3tft3 p5it3 ! t3l 
fsR ft3 «Tt36 ^C3f 55 4pfC3 3tC B ?3 I 
^t3l 33 33 '5fC3^ft fp!3 fe3>sr? 

3Pt3?rC3 ^|33 TOC^3l 4sft 3?t^tC33 
^3*3^3 3C3 3C3 3f35QC33 fe««ft3 ^C? - ! 
TOt^ 3f3^|3 «3T 3 ? 1 3^ 3^C3 C 3 ®ftC* 
33<ft3 C3®t3 3t3^ ^f3^Ca 3tfo* 

ftC5? I 4^«fC3 3t33«C33 fe*3ft3 3C3C33 
f3pa 3^3^ C3 ft«t3)3l 3*-3^ 3fC3 
3C3C^3, ^t3 %33 C3? 3tC3 ! 

ftsaftVl ! ®{3p 3f33«3 3^# 
C3 33 Wft 3t« ^C3C13, \Sfr5 3ft33S3C : P 
5t3fe ^C3 ^t3 ‘ 3 f 3l 3f3—|c3tftp?t3, 

|TtcfetPp3t3, , 5f[3C3tP?3f3 43^ 3p^3S3 I 
^C3 42> ^3'9ft3 few^l 43^ C33 33 

iWt33t3 4<P 3^3 P3 31, 433 p\»3 =PC3 
C33fC3 3<C3^3 3?31 C33t33ff3 ^3pC33 

(Latitude) fe33 I 

fe3C3^ C3 *?3f& ^ffC^, «f3 313 
|C3tftf3t3 I p33*C33t3 fe3C3 V^ C3C^P 
i’r ftC3tP^t3, «It3 C3^3 fe3C3 ^ C3t* 
3 ftC3tP^t3 feBB-51 ^T3p 4^ m 3p3lf3 I 
l^ltCQ3 fe33 43 3Jtft «Tf3 >> ftC3p 
ftfet3 I 33<3t 3p?QC33 31 ^3, ^sf3 4Tt3 
o b- «l?.3 4^ ^C3 C3 f ^)|® ^C3 'SftC^ 1 

^3 3tC'33 4f3 33&fl 3tC^ 4^ <?C3 I 
5c3tftr3tC33 3C3T fe»®1 3ft3t3 3C«f 3C^ 
fe35^1 3^C3 I *lta ^3caj3 «T«tC3 ^3)3 3ft<33 
3^33 ^3 I 43k3 ^3t31 43^ C3C33 

3?t *3 I ^ ^?C3 33 333$ « 6tC33 

3t3f3^P3 nP3^3 ^3 3C3 43fC3 3t3t3i3 
C331 C33 I ^t3 3*C3 43fC3 



fewa, ] ^1^*1 fin * n« 


4t4t$ 9 t *ifw<$4 ^i, 

't ,! ®» ^fatsji 54 N 4 W 3ff54 §«*nf§ 
<>4 I 

m § 9 |£4 £4 ft 5^ 4 ^sj|S 

*14^5, 5ft 4ft 3Tt£§tftftft I «ift 5» 
pFWtf^rt §5551 ‘SHft ijqt ^4§ *fftifjt3 ! 
? , ' ir iJt£34 §*14 vflS 4Jff$ ^8 ft s £'1'ff*li>ft 

^4ft I 

§£*11 ftps ft 44* 3!|£§tfafttt44 4t£<n ®ift 
^4 «lf£^ 4£*1 '■HHH 4*41 *4, 5ft 
4ft 5 c*TS f I <44 £44 5 zY.f <s ffC«lt - 
ftl>ft I ft£4> 4'4 §55 51 >ft3 

44 I 5ftl5l 4)|> nft4§£44 4£*T 4£* 

55 §5551 4t£5-<H l f I 

c*fti£4 site*, sThf*rt«i’W* 5ft £5i4£44i 
§n:41 ®ii£5ft 4*11 *ni£$, fyb £«i£* 45 
§n4 fare oil 4 ft, 4ft4 §4351 55 $ 

i f i IZ~s ^f£4> | ftl53 <ftWl £4£4> f$"£4< 
4*£4 (?ftl £?f££ £4, §*14 f*£4* §ic5 vff^ 
Sf« W ft§l£4 C*lt§t^8 ••«» feaft 
■ftfo’l® ^C4 §43 ®i 4*ft 1 4| f^jj 
«N* JJ4 ®rf?ftft 44^5|£4 4l£§ Sfl I 
ftW4»ff4 §*f£4 §431)1 dJV&fal 4*£4 5« 
ft£4* f«*ltf»l&ft §5551 mfo, fa* 

£*IV fit §65 51 W b- C4Cf a 

fawlfafcr* *143 ! 5ft §*f£4 §ic?i 

4tJ «« fawffa&ft ^ftfa §4351 *fft 
411 <5i4f4$f4 §4351 «rt» ff «° 

£4$>£3$ I fa* 5ft*ft§ §4351 ^ftf* 

4f®r® vif:<p' ^4‘ «• fa£*ilft§i£4 fnc4 
§4351 3ff$ft 1»° C4pSC'5f5 I 5ft*ft 4>4 
fa£*ltfai>fa §435f4 f4£*(4 *fft4^4 

W 41 I ft$ 5ft*ft *lfaft *R£5 *1t£* I 
45T>1 §*f£4 £4, §43 4ft34 4fa£5 *fl£4, 
44ft1 381 tPf £*§ 5f4£5§ *lf£4 f4 I '*ft4 


>TH^f C*ft1 CTft, 4® 43fatt45 
*fa£44 *t4f 5*f9f £8ft4> £“ffa1 41 £5ft»18 
W* >f44 Knit'S C4C4f C“lt41 4t4 I 
f444|3 C4*t4 C^t4 f3ia«f4la ^ '8ft^ 

4*C4 I ^fC4r C>ftf§C4§ f4®fi^ 

fe*C*f«5 4C3?f4 4if4f4 ?t#C44 "Il4f4 *ff5|- 
4Jtf^ «Tt4« f438tf45«tC4 »TW4*f1 

^C44 I ¥C «1 arf4l c»I «1 C4, 4C=?fi:^ 

Z^ WZ< «»• f4SC^ff4§f4 4lf4f4'' f4C4 C4 
Y4 4f5'9 ?4, 5t4 4C4I >14 ^l4nt4 f4Wf4C*l4 
"Hf CYmfc C-1f4l 4fj I 44 4t^C*4 441 

53»* f^C?iff4§f4 ^Ifift^fti C4 

5l4 4C4J ?W1 f4sl4 3»l4»8l I 4$ 
■®m*1 f4. v ff4C £ f4 *(4f C4fC§'t "(141 4f4 41 I 
5f4 4ff4l, 3jf44l4 43p5f4 44*4 C>T41C4 

“»4f C>[f*t3fV C^tCl ntC'4 41 I ffl 
'& 4||C4 fMW ^t4f4 f44l4C c 14 

“14/ C“Tf4l 4f4 I ‘i)C4£4f C4f4T1 CY*\ C4, 
f44f4t‘f4 “Mf 4t 5 J4«W4 H"/i» f^Wtf4§l4 
§*1C44 ^£4 ?£4 ^45l£“f|5t4 

*tC5 C^hf4 I 

*t4r -5ol£4 ^£4 ®lf£>1 £44 ? 

*f£4f4 ^fsJI^ ^4“ «ff5^£44 f444f4^ 

35|g4f44 4£4 flfMl £4f»l £4, CW 4fi9 
414£«1^ '54) 9 f ?£5 nf£4—51 ?C»11 £4, 

H^CM £5£3 §*f£44 ^£« §4351 f4*64^ 
£4*(1 I f^£>J4 4«£4 £441 £’1^, §4’5l ^5: 
4W «•/«- f§5pt 9,<341 5f$ 1 4£4£45^ 

f^rsalH^I §4£44 4f^8?l»Pl >1 n5 l£# '8lf4'<3 
4Jfnf5l£4 «I?>1^14 4^44t4 £f£4t^^51 

§4?!^ 3f W4 I 

»t £4£^ «• f4PC«irr»l^f< ^15l£4 
§4351 £4£® 4t4f4 ^144 fV ? ^t^SI 
4*1"*fC^e 4Jl*f i f3St£4 ^>1^14 4*£4£54 I 
514 4*£^ ^141 C*1£«* £4, ^4 2(4l4 ^f4«l 



Wt*f « f*®St* 


U8 

wi—4t $ta 'srat* *ntc*a fc*rfafe i 
Stsft* ^C<a <*twt afa (Ultraviolet 
rays) C“iM *ta, 4$ a?taa §¥"51 

cat® ata l 'staff* *t*r 'qfatwwafe 4*iB 
*iaai*f (Allotropic modification) I '®jf%- 
c*?t*a 4*{8 'exit's $|5 «if%taf* *ta*bi 
att* (0 2 ), f*3 'SCBffc** *rTtf» aft* 
foalB *ifat«f* naatl (0 ;i ) i S*ia fat* 
^t*ia «rfatasat afaa fi*afa 'sraaa® 

'srfTO* cat* 'Staff* £sfa fa I %• cat* 
*« frtxrfifefr ®*fta 'staftt*? nfaahi 

>fat6ta Ca*ft, 'a? fa «« C’ft* «» e f*V*tf*fefa 
^nta 'Staff* cat a*t*t 5t* i 

4f «f*t* aif* 4*frl *<fl JJt* atai 
*a*ta I 4t ’J’faats s?fa* faasca 'staff* 

4*fel ftp'! *fr*1 W ^ I 

liii arpft*'®*^ afaa ca«?ta 'shit c-itaa 
*ta c*a; 'sit sfa 'Sifs *fVt* 2 T 
^•nt ^faalc's «at* c*ftstr® nfta i 

*spfa *nrtt«fa ^aa $t afaa «r®fa 
ca>fti ffafts nfaatta 4t afa afgtaa 

t>f*®ta as?* aaMfi? (SVfS *ta i f*$ 
ca«?f *tfaaft*l ft* 4t afa *3pta nafttfa 
’itaa *ta, *ta* «f*ta ajh?fefaai 
w* *ta 4as, ^flcaa sfa arff® *ta i 
®tt fasitalai ata *ta* ca, afaast* afa 
'Qtaft* *1 af*tsl, stft* 4t Raft's 4aa 
ca a*a afla* scats, c* a*a «?[** at*:® 
nfac®i *i i ®ica* «Ptat fat's! atatsr* 
^fet***} afaa 3®ft< ata carei a^ai 
'safa^tta fa*s fta cat®1 i 
srfcfeffaatca at*l facia c*t I ®ft 
fecitfaitc* ca a*a caa fa, c*r a?* caa 
4 a fta ft's caai ata * 1 1 attar attar 
c*s* sit^f caa <*** jjjfi caa caai ata i 


t ib- aa, «i nUi 

*rfa*t* caffe faaftaa «f^* fsata 
feittfetf^ata 3 T" ! lt# faasfattwa c^?f»i 
'srt*^ cat® tats 1 ^ra a'ta'i, af^a 
**t ^a *f* at®i 4*ft* caffe faata '»rt*a>' 
^®tac?f 5*t® ntta I ®1st®1 ^a|8 

j^a aaa caa^ q f*^ aftf at* faat* 
5t**ta %a ^faai fa 1 

^a ^*ta ca ^fts. ^sfa 

a fa ^tatatfapata 1 ^fa^ fa 

c 9 tt^ ^ ftt*fftfefa 3:^1 c°tc*f ^a' 
^na fvft^ 8 00 fawtfifeff c®i atfefe, 
jj^a®: b°» f^t*ffatfa _ *iafa 4a ajlfei 
4*ft* at^ 4 s nf®^i fta c’fts ca, 4a 5 fe 

ata^sr *t* (Vacuum tube) ca *i*tar 
'afaahi afa v aifc^ 4 s fft* st« cat, ahja 
shs 4s a 55 ! ca, atsa *ffftar'si aWtt 
ata *11 4<rft* ^rtaf sTssifa^ aai ai 
‘«rtaa’ 4a^ ft^'l* ''aics at* 4t 
^a ea^asta sfsvafaafst 1 ^ 4a ; ; 

*ff*f« cat* ®ffaas 4tf®sffa^ 

*11 'ofatat* gtfr afaa *af®f*t* 
«itats *ta Nsttaa «itafas *ta fat^; 
®tt 4*ft* 'sifafas * c tfa 4 s 1 
^*a Pt* 4tai*f «rfaP'® ^a r 6ifts 
at*t ca'sfa-'sasfasfa caart* c^ts ^rfs- 
fta 'srfata fa-ta ^fnc® 

*tfta 1 ata afa 4a* ^fatafPpata 
cat* ^rf®^f*s fta 4prta afa ac*t casfa- 
'sa* fa^lt* waf *ats nlta 4a^ 

'aiafaft* |-c*f** 4faf** e i *ta ^hcs ntta 1 
45rtaife 'jfafla ca c*t* 4*15 c*^ cat* 
st 5 1fins casta-^lt* ^faata ca c*t* 
st* cat* c“rt*i w fa i 

ca'sta-W's Ife* wft* §*a Pt* 
atitata na 'si «rfe*f«r5 fta awa 



fistTO ) 


• 1*4 


'srftta ’jfaftt® f*ta aatcn, cnlna*!^ 
nfantn *ai ’(fa l ’atam w\fo, caita- 
®a* ^tcnta nata catn stn, ^ta ®iftma 
can *tm ^rf® caches 4fa f®a n* 
f*tmfai>ta (bbV 00 sifl-rj) 1 *rcs^ ca 
$a cat* ca^fa-nt?s srPs?f®r« *ta ®rtcn, 
®ta ^w$] 'sinfafcn fttna *c< can *ai 
atn 1 

4«ttn ^nada *ta «fa fa®: # 
®tfa^® <staa nnda nf«ai cnc^ 1 a\sa 
Fwt* ca ^at5 ®ift§, ®i f*tmfa$fa 
cat* $ta «ta wi f*tm- 
fa^ta ^afa nfaarf# 1 4a ata c*f«nft®- 

C*tafa ^?a (Heaviside-Kennelly layer) I 

afarffa aitna ca®fa-®a? (Long 

and medium waves) 4? ^?3 cat* 3p«- 

*fa® *tn *aftn 1 4a ^nta ca '«ihaV?s 
*?afS ®iftg, ®ta a fa '®jffn.m5n ^a (Apple- 
ton layer) I S*ta fat* QU f*OTl- 

faiSfa §h>®i cat* 3 * *ta 3ta ss°° *iaai 
b»« f*tnffai>fa ^afa 4 * nfaaTfsi 

5 1 ? afCTa ca~sfa-®a5f (Sliort waves) >il| 

sra cat* £(f®*fm® *tn nftm *fc*ft 
®ifa* ^aa®t ^fcaa new casta-cafnftain 
ain^ts 4 ? sgaf5a ca*it 1 45l®i 

4 ° cat*' «»4 f*tmfai?fa ^tw'^it^ffapifcaa 
nfafa atax ®ifa 4*i5 waa nnifa nfsni 
cnts 1 4^ ^af5 cwai m fncaa cams, 
«jfa 4§ ^ajS ca-®fa- T ®a^ a® ca^fi cifaa 
*ta 4fPs*Pr® *ta ai 1 

4^ ^fntflf fatwttn nta afai na*fa, 
&nta ca n* ^a®Pia *ai ^ftnf&ai *ai 
^tm ^ftna c*fa nfaftaai ca^; 

49 ^ na-na cat* faf^a ai ^tnVnsfta 


atats, $j ®fai art at—4*15 *ffa 4*f5a 
f®sa ^aaa® ^scan *ac^ 1 
4afa af^NQtna nt^fw> ^a 
afanatna *ni ajfcqt&nt *ai af* 1 fas?t^- 
cna '«5(afa[, 4* ^^[5 efint' 00 f*tntf*n>ta 
^na cnt* w r .% 1 ia n^a ?^c§fc«fn, 
ft Plata, fa s*i >3?f*j nil^Pil 

<4atw «Uc^ i ®c< iwua nunafa 4 s 
®«I*9 (Rarefied) 5ta «||« c*I, ®ttva 
* s ifyPi ^c^i* vr« ^;c<f %Pfci fleat^i 1 
arisen a afa:>nai fa^ta ‘1 *ai 4 * 

*{^*t 1 ^Pi<1 «>Ha<i s iH cast's a 

^na nl* tlc'z, _ nli ^faali nc? nt^ 
af^a wntsfas «ifaa® v iac^ 1 4? 

slt^a ^na r iti -ife *f9? *ca 1 
4*16 j?cni 'dfa-Pa ahifancna -ffs*, '*fia 
wife 5t«il c*«ifsn 1 4 a* 4«lta 
a^nisfa ‘cifaala nhi *tka n^f^tsf 
bc-( cat® bi'i 1 ca>|a ritfS Sbbsfa 4* 
5 ® -ift* nata 4 ^ sfana cat** 
nif>fla as-iinfa a*i“ic*3) bw cat® ‘^faig 
*ta 1 4’fia cnc*l' afaiisn ?cac* 
am ala 1 af^fa* aft^swa cat*! 
mt’fla miiQPi afticai &'w cat® 
a>ta 1 ®ca aftnswa cia ca c*Nfa, «i 
am ^a *(^a 1 facna aacaa nfaafn *ta 
cam cnc%, >•«• cat* f*cmfa5ra 

®6b®faa caa’caitfs c»ni cat® nfca 1 *ft®ft 
4*ai ^Rtaftn am afa ca, aiaastna 
afttalai ^«"ss ii** faenffa^ra ^afa 
faw Uys atac^ 1 ®ta 4*ai 4* ca, 
afaa'Qtna c*fa atafcaai ca?, ®i 
a)ca alca a^l^fnf®* fanta ^ta 

ent^ 1 



wi^r 


fsf? trfai't? ic?r sff%i **t?i 

tm$t, santift « wtffa? fi-tto*r? 
>4?2r*t? I sit? bt? C^tfS 

?vr? ^ifi^t"!? *c«i failfcfffiw 

®f*iM f®fi? $$? ^l^i f?c*rq»OTi 
•*ifw <4 c*i, fsfi? sttfrit? 5 ? mt? ^ 
fab 31 i fap'S ^faiit? S>*ffaaN 

•t*fm ^fanfsf? w ii *b\* 
*w v 6 t?lai i 3 H-r: ’stfhsk? ^Tkft 
3 f*t&? aftt? nfals *|?ft5 I fast? 

y\rfm\ 6 f«lt $?1 «ttC* I 
$$ w t^t?1 iif? i$l *&« 

?$l «i®? $k*i? $1? atPnfl ilfol i ft fare? 
^Tf^rc^T ftfa ^saMt?. w *c? i faes srr? 
w ?t^ ^ki? i^cn? >rts;k?r 

®t*l 3M*ll? iffak®H 5fvS^ *M I 

fsf? stit?®: ^ <§*r?E’f f?^— 

*®faCii ifa f®f? '«w ?**t? f«fa i 
nr*fc? f®f? ^farmi ^ i ^t?i 

!.• ^ 43^ W? Sit? v5,0 ° 1*1 

*fcn ?rc* i $*tc«u ilta? nf?faa srtw s< 

I 4 *j§ ifa fsf?? 'QSR «rt? *rt«H 5 
*tst? ’titi i ^ki? ?®* -ifk?? foil? 
Rite's (iiv-b^r^-ia ?s> i cits? 

s®? *tk<? *fhf it? srcsi*f§? Mr srr? 
14 ^ I ^ *tfa 11 ?I?C*5¥ '*f??1 

c*Prw ^fw *ffsl§ ^t?wi *if%? c«r*i 
Jim I 5 t ?1 fsfl? T 5 f^ *ftt< if®? 

fHT^^n fit *lfa? *lf?&3 

•frail it? i fofa c? sftw i? ^wfaM?, 


sfcl <4$ ft* i!$VZ ^’MHc'I 

SfltflS *3 I 

it*i fsft? lita? fisrii *rlwi f«i 
fsfi? c*^? *ft*r v ii sri? 5 b 
ffc easi i stsjspfS ssHt^ c^^rt< 
^ntwtqeft? 5fk<p «Ts ?$ £ft% ci 

ifa f®fn, \sr?t? ?r« c^ c$ii> 

|p<i? f 6 ^«Fr^l? cilwNTT srr^ i 

9 fff’?^tca 'ii^tsr «rr? >i i‘i 

?t«^?j ^t=r ^if 5 ® i fafii ^4tcsw 

'a^ Sir? «8- 5|«|, Sfk>n:*f^3 <3S;*1 

b®*° »)«l, bf< »|«|, ^'^fnC'Qsl «9f*f 

b5 11, ?fC\5? V 18 11 

f^f? asji 451 ii n^a ^?i ?rk<f i 
spina fafim ir^ts^, fin sfk 
•ffb fifi^ ?f??i ci'krif? is ®f*f?t?1 

«rt? «• i$ ^?i ikis I fvsfl 

srit^^: '« wf^l c?<F-5f^i fibii 

I lt-f^fi sft? in? 1® ?f?l 
l^rsrta f®fl-fns srt? 5 3 
$ »W a b«. ii ^tfr 5?i $*t*i 
ciic? nti ^f??i i f^fi? 

5? vtlM 1® 11 I 4$ 8. 5 s tr® 

8 0 af«r ?Kl ’?k?r ; Cl’l $*Rf* 5f^< 
^c? ifici? nf??ti «r«?f?i ?f<3 8 «f«r i 
itwi f«fi c?lw 4t? b n it^ nn 
i ^tfc itci? ?w ^t?i 
"?t«tf?v ?tw w ^t?® 5pf??i 

c?? w iff? ?k?i ?«,ic? *a;<??^ ! 

f®fi? Sft? IfH 4?ls ?or? I 





fsfaa "taka £}ia 49* ^ ^ fcfaa 
«jf^?*| ®4tfp, 4| sfaa Igl f^faa ca^ca* 
k"Ql slj<® ^fc^t 43^ m*\ 'stfijai 
^ff^^\» *rt?t9T <Ka I wfa 3t%C?3 

1)^5 fsff9 W55 5 ?faa | ^5tC?W T5t 9 l , *rf31 
^'8° aTO^tllj I 

fsfaa gc3 fit's a ^at^ ^«a 
eclair*! fea^a a$ arha s^rfc^s i l^tai 
faajfffta *faal afwfl ataj Mfsrs 
gfSc® atta* i ®aa f^fs^fsk ff ^ 
*9TOt «?(% yw^rcs 4rwn a*ta •, 'siana 
l?tai aa aai ?faai c*ra ®lt3 arfataa 
ffal *w *|al alia fa *fa 

^Iftf a$ fe«T9^ a*ta I 

aVl f^fN «f53 "tf^f^ Spfa | |^fa 
(Cffl 5 ? "ff%5 •fft'3 i« • « ^C'® i’' 00 ^if^a 
a® a%1 'Sfgifa^ w I fgfjj 

ckfta 4a* af|*i n*n? ak& aifaai atlr® 
*ffta TO£9 5)^J ffps *Hffg 4fff 
^It® '.8 aflt*ia S|s I 
^h f*:fa ^nattfa atai fsft 
b 9 /, ^C«?l fsfa *•', ■sfMllQ fsfa 
•'' '« a^lfatftftafa fofa 

sa-^aa*® f)a $!si i <®ta |*itfa 
at*fl Ca*tafS| afa fofaa a - ® 'ajfttta ^ 
3® *3 *M ! 

49fa *7*?^ fsfaa f339 'BifWtBsri 9*91 
9t§* I 'ill arhShl f®f*( «rtf «»• *£& *M *9, 
fffsfaa Mr l?ta ma a* i l?tt*ra atai 
“takaa ^sjnfr 7 ® 4a*-f3 5 taM *w i l$ttfa 
tf&m s^atfa, fa*3 cntla fa ta*a a< asnf«ft 
*rl?i i akaa*ta c&tatwa $1 *ftci ► Ifo 
»wi bir £fb *bfg >a^T atsa *rlfa *rtci i 
^ntaa estates c?ta ft® =?tl i Itfw* 
^t^tai 4^18, sit 9 ita ^*t9 ^1-ffC^F 


'Sfaf 1 ?® i >r*r« f^Pi sria ^a afaat 

c?t9f9ta ^^s «f«i k’F'M ^fac T ® *ttH I l?tai 
^c?i9 ■>• ftPife vt*i fsiafssr® 

artftrs *m i |?tc«ra >ft«ft9*i ufa 
f«9-Bt3 ’*lf|fl, ^®C9 55f®1 bfllc 9 ! a*gt9 f“f- 
9t:91 Wiy *|9|t99 arfiw *TtM I 

*if£s i 

<nl tf-f®ff «*»« pt;c 9 ab ° fir si ?f« 
ataa f ca i w fsfati atbbi *8 ^ 

5-9 'iia* ^ a^caa acajl w ?!ai 
at9 l l^rai b 93t*f ’^7^ ^9 l 

W f*fa afqai «yfti ata 1 ** 

i«?|B fjfaa ■arflftni «rta 
s»{3 ft-.fsfa 1 w *139 $1a «ifa^ra 

5l|ai W^fsa *lf|^ 'SIS f®f>|9 1^99 ^ 
atfaai a fa 1 'sit-wf ^ 

§?ttf9 «fta aa 

'S^c^a ^Ifg fa»itfi^fa f®faa anJfa afcai 
9f|si carna 9^1 faam 'sata? ?lc® *ffi3, 
vstsi * 13 * 11*7 ^ai af?i® ■aka 1 

f*faa aNta -arta a e r nfaat‘1 
eg^ a^a cara akf 1 l?tcfl 

«nfakaiS a*ii 3 a 1 ^1 cakaa ^ a?awa? 
fsfa kt^ta asai ?|al «jft¥ 1 l^kaa «rs 
3lc^ f*!” 7 ?® ^f^fa ^wf^fca 1 

'SflNfafst^ ai *1^9 a»ii sa 1 ^1 a^ ?|c ® 
afataa^a Jaffa's ^af« sat ^a^ata 
«rfa *ft‘3 aa <3^aa s wa *lt«9i 
fifatftsi 1 «<^a «fa yiiaf*r mi l ^1 
atfac^ai laftv ^»!aata ^ aftai 
a^ia 1 fsfaa a?a, f^ffara *ifs*L< 1 

?t®fta aa ahrea ca afaata f®ltfaa- 
4 artr*. cal afaata f«feffaa -4 4 a>fe at® 
fsfaa af^ ?lr« ^t^aa afal afa 1 

*i»f fsfaa tfafa >itataa at®, 9*11*1 



wtij <8 fawfa 


[ w 5*. 


5f§ 9 '5Uf Mt>l I W fift C5 fe*t5pfil 
C*f$ fciwfa 5C*ff C5t<5»HN?t f$fr 
'3 / , 5f5t5t5t*I **', f“l«fiiTt ftfa '=° y ’ 
S5 ?fcc« 5tl51 ^ *N1 5t5t5555 

-O-P 9MH1? I ft^tal (Killer 

whale) ^5*1 fs«^ «ff fs5 5^51 I 

^sfm’rN 5^*1 ^ f$f5, frig C^lfo, 

fa^i >inhPt i «ifnfc?w 

<*5tt«l C5PJ, 55 ft*t5l fefac^ fofaft 8 ! 

<«il s^tcs i 55f5i w 5ifn5i 

■^c^c*l fam 'pci. C5 s f5 fa fa cvifars 
*l(ft*1 «TC5 ^llRC'fa 9faf5 fsfj 9 
cjlfc 4(5^(551 5C5 45* *IC5 r 9f?k^ 5sJ1 
5^5 I H'NI S i| >5 C'f, 5® ^ 

sii fa ? i ft*t* iitc* i 

f®fa5 ff$*l1w C5“f ^55 I ^fill SjC?15 

Mrs 9 -41c 5 jpiN'sft* «N cwfara *fi 5 i 

fsfa5 ^fac*ft«IE*9 ■5lf55t? J f *J5 ^ 9 *iw, 
'A 9 C4$ 45 <1^*1 siVlfa-R ^ *f<15l e^fa 
*H Sl^tfa f5>lfC5 5J5515 wi 3=fVf^ 
fsfa >155 w 'W* 5C5J c^K-c^N C’tl- 
C^fl 45*, f“f>1/. T 5 95t5 1(5 *|5f 5^551 ?|fC5> I 
5i>;1 5»f$l l»fai ^TgSJEB •5" 5 Hfaf-5> ^SJft*l 

^*13 5?fl31 Vffc+ I 4$ ■*S|^ e rt al^s “TO w 

«f«i*iif ^■r«i 9 *u«p 3 fan ’ft^i 

*i| 3M fa fa 3 *tc* f*r«i ^k^r, w fefa 
> wtn 5^i >tt3*ftc5 

Mfcwi scs i 4^*i wfif-ifc ^3>i5$ 

35t31C>lC<K9 ?*r 5^9 &tfa"t9 3t3 
^*1* *f«1 H'tC* I 4^ ***tcsi3 "|3f 
>u«ffai *iiwn c*i f*n 3t5 *i 3ti>, 

fo$ *t*i: §<vntfa® i$z*\ 

*jfil5l-«1 'Slt^tc^^ ^ c^t*f 55 I 

f^fsi f4c®p9 C^C5C9 'Bitft ^t«rtfl ’f" p i i 1- 

^p5-*|5f C5“f «f4c^® *IUT 45^ ^t?tc^5 


C®C5 Cft^ 5l«ir^ 51 Cft5 f^f*15 nf?5t« 
Jltutsl *f5? Oc*l8 ^r«l5 
^fs>1 ftwi ®*i»ift ^tc? i 

fsft %5| m, $5lwt sif^^Q 

CJ}| ^5*ftcq5 ^t«f **1 9 «ffSe| I C^ 

^tC‘95 f®f4 \5 Jf5C^ Cnt5 5tC5 I 'S5 >155 

^5(S CStT? fsf l ( C*ft5l 5^51 f5T5tfi>*1 

C5, 51^5 >115^ '55>f5 *rfHf*n C&n C5 
^C^5 ^n5 fir51 l>ff45l «1^51 C5?(5« ! ftW 
C5t5 C^tw f®f5 

5f5f555 C5-1 W®ft5 

^f5C^ *ltCfl I 

«S?1S 551 f«f55 tft5 «rt5 ’ItC® f^5 
?1^ ^t^(5 5'» ?>5 I P5f55 ^IBJ, 9 

5f’>1 5^C55 5tt9, ®?ht^, ^55 '9 4>}f55 
>115541 -SI5I55 =ff55f5 ^ ^5" 

5J5f>is 5*5 I ^ Sftbl^ft 1&U5 f«f5 
ft ^15 «1f3B?55p 5]5>Tl5 5f®15l 9 lf5nf5 9 

^t5fC^ I 

C^\C5 55 '9^C55 5(55 fo 

^f55l '5t5^f?lt'fl 5 C5 f«5 ?t^t5 5m -«lfwf5 
P6f5 (“15515 W, 9(51 «tft9l 
>1^1^ 'Sjj^ 5[tre 55 I 
C«ltW W%-^f5l 5“fl ^*%51 f*f*l ft55t5 
5sf5^ I *155"®t ^fC 8 1 9 5t5*r 

'Sflf55itr55 *15 ^|C» 5^t5tC55 

>lt^rt5I > 5*fl f»C*Pf 5551 ^51 

^tCSp ! fisf5 ft<ftC55 595C^ ^(^5 ?«1| 
^5, t?t5 9^5 ^ 55 ^bfl-5? ^^C5 I 

^ 5(5 >if^9 ^5f n"5 «t«f Bifl ^r *in« 

5t^C55 ^t5l *51I ^ 5lt^55 

?f«5 >1Caf *5lt5t5 ^f5 5t^ 5Jtft«11 5^ 

Jl^tf 5^51 W I 5Ft5C«| f5ft 5“fff55! 

^?C?I9 9 5Sf5 *81^51 

^1^51 ft|t55^ 5t^5t5 ^5tn nf5 







ns 


^11 tfe ttotRl #ji>i 

* ft^Fft* CTftl *K*ftF <tft*l < 4 $ ^ 

fofa «rfii *fc*fr > «fti ftrvtfw 

^ffa ^TR? '■ffrftfH spnl <2fJftft$ 

*frl *ft« «t*fttw ^ftfirai WI ftft 

r m sp-ftfa) nj^ **, 

*fft1 3 Tftft*t i ®; n >a. 

*iwj i fa* c*fa c*m f^t*i 
f-fftft n ^ fafa 

<fl**f sflftl faiR ;ft$ I 
3TtC«T fa fa €$€ *rhyjf igfR* 
*«sft «j-M nifti qfarrfa! I ^ 
*vra ^rwi’ srtc^w -n^jB srftftr 

w ^fsijt« fa^cS fafas «torw 

fa&*«i *ftc*ft«i, ^ <4* ft* ^ fj* 
<4*15 fa«tm to fafa $c*tfta 
#ii sirs wrft 

?HB rWi ct«? 1 sl*i <w «r^f^- 
Pml <4 w 5f<r«ft^ fafafa* fw ?faR 
to *l»! i fasfa RfatwtCfota $ 

fafat* '»it^5) e r *fan, fa* §sft 

c»it« fa^ ^rmfei *ft*i >b fates* «Wi 
4C«tW^ dR< Stfiwt* 

Wg-mn fa’ffa'® *f*l I ^ifa* 

i4*«rr «ift ffasfa *rt«*i cn«i m i 
ntsi 3> fafat* *w nfcft nwft 
^s®ji **i slstfti i 'Sfaft ns sfa fast- 
*ir* ®jsr to fests css ^it« « c*fatc*w 
jft^fni ns-fro v*i slrsftn, to 
nMnfa wi c*ft n^s **s n*t5*i 
imm $ *fan i csm cnn, c*ft 
OTtf sitfa*l fa fas 

§se*^fanfa ^faste* i si®farf& ststre 
^fatC®?* CSC? ^tfasl ^Ctf* ®rCn Sffa 
*<ittn firaft ns c*r 

fii^t« ^2fff^’? ^i «m 
^ »r«t^ ttf?rai cn Pk« 
sitfnm «w* ns ^^"i: ^ 


^ ^ ftt«p?r ’Ftc^ ^rafw 

^^cns *ftfiitft»ii feffa c*fr^ 
*ftef w[ wtf?r« ^r, ifni« 

€i5 nt§c*i^ vwc«w ys nt'fi i 

nf>nrlft*i, awnfei f«fn« c*\zm nrt*rJ6i 
ns s>t€* ncn fart* 

’nni^ta*!! f*if«w *iw c* «hcs 

^f 1 ! nlc r s nvn fVi 

^'SJ'SWif ^51 vS^fj 
c^t«f sir cnn 

^ Sf5'9 ■'®t*f sf^r^ ^R^-[f%5R 

ntt^os i 

'«rMi 4TntS ^iff5 ^*flPi^ 

f%f^ ntfinu ‘«fW«?w 
'fif® *(*11 f^i ^ «wfif 
«ilsi Pratftn i R"t fVjj*M ^ir nw 

c*f? ftttnft® ^^*i, 

w ^ratcf ^raw *rw ^*tft*i i 
^s*«nTtw sra«wc'fW« WH'Mftv 
«trt ^••«|5 ftsft Pr^ra fR i 3ftin 
fefraftfet^WH ^-fc^ nf€RT 

Pur 3{f«(^ *pm t?ra ?»i 

iviwii nwt ^tnfsi «rra %•••• f«Pi ftspra 

I C*f^lN3 nfttl JfR3 

^*rc«« nwit «rty *w nftn ?t^ta 
ftft nt«« tfrs «rti ^rarai nn >rtcn 
c*rtftnfe sft ntt*nr wj 
nft«i «T-*rajar %n«»|8 psft fn^ft 
▼WI -fll 3T*I5 frtPrars sj 

%**? f^ft-ftftflt «n|6 fisfts 

2ft*i JT’€ft wi nftOT ^ft*ra^i 
8 'sifapftfasta z&i ntftrs 

^ *?Iwj wtotn sn 

cn^ wr «n*rtw 

f^ft-ftsfft nfiitfl'itft ntflt 

fitrataR j 



TOR 

to «rtnt4t*i n® qtfsjwi qw «tit« 


*rfattqq cf t*r cq qq «nw #nf® cq-Pl, 
fiPH TO Cq$ qq ww citfe oerfe qts- 
qfqfa “lap "W* V ® *lt?f®q 4? Brt^lHS* 
«ttt qfaf cm St* I fcw«?tas <4t?q qqi 
S* 'SfTtq^ «rtfSFTO Cqq I fllwaw 
qtlftCTB Bfal *tt* <M* *f& ®t ? l 9 ff ? lt^ <W 
«rqq «tap ^srfsr cq$ qqtql 5tq i 

>»««» qtcq ^iNtN cTO st'eqtl ftt*t 

?1§ 3^1 “lt^ (APT Bt©1 TOftq «M* ^ 5F® 
qVl^f% TOfal a, TOqf ^PIB 
®tqi ?qtqq 4^'f5 wot i3F to «tii 
qtqmtc* qfqfq fttqtqTO* «rt*ii 
W *ftqq CTO Jfftq «OT< fOT OTWB 

TOj| 4*1 qjtq* few TO I ^tqttOT 
CTO'S qqtq <flPTB qjN? «rfa»|1 ^ 
«?tmtt®$ cm qfq I 

“ftyt^q ^tfvf fmq qfro qffetq 
CTtBftJw m\ §to cqfqtfqqjt'S qfa 
fq^® ^tfifafo *i$ i to ot, $ qq 
*tW CTO ?t® i«» qTO OT1 OT -sH* «M< 
fcntfhmtfta «wq if?n qt®ts i q^qttq 
?Rpi-^ ^Pw ^q* anti qstqtqfte 
to* qjtnqr <w ^fci 

q^«» cto «•• qstqq toji 
JW t§ «W wt’ft 5 ? CTO'S TO* fi*fOT «TOT 
ntssi cto i to* qt^cqjq to sfqft®: 
qfstqq qtqjcql cqt fivt* qtfcti i c*fq 
c?tq cto wi qfqqat nfinp <w 

itvttati qtqjw sfro new i TO$cqjq 


mqtqfhi qs fftn ^ fro cto i 

«t*ps wi qtcq cq^qq qtw 
«i«w « citqi-ftptwi "ft^f sjf^qtq c^fc’F 
PlCB <iicq WtetB a? ^fftw I 
vgf^nir «• mm <jpc*t<t fa^f® mi> 

<ut3f^^5 pitb ?t^?q 

*t<f I >3>8<S»-8lr qfcq C^U 

«rt^f *^W^b '"tWcb c«r<n c?i i 

ffgftq «itpr 'fl-sfq 'sr’ift® wtB 
cm m ^NfsiN Ihicsf, ^f?« iii^i 
«r^ c-tt^i qfo »«* qtcqi c-it=ii 
«r^fw a?ii ftq cq’ft^f cw 

qt?tc^i cnt§ c?r?itH ^teq i 

wtc^ esq (^jMifai 
fr^fq^i) m ^qs^ i m] ^ 

Bt^tq w Qm s 5 ® 3?tsr 

fl1w®c*w «rt» wqs ^cq 
nfirqfn® i qttfii'r®; ^^fq cqft- 

ftfetB ^ c^tq c^fq cto 8°| cqf*i, 

»wi st® ntw i wqTtB ^tqs cqfqi 
qt*n, sfet® m jq?Mt?tft ^ ®N 
feqii ?trt^ cqtf qt^cB-^tqt^ im qqt^s- 
Btq cm qft«p i cwt«Pi brw qq «wq 
f?tf ^q qtt^ i *itft qi^c^f ^qs- 
q>ftqi i qfqfsq®: oti f®q if* ^tc® 
<o?n fintw ntsq(% ®ft®^i &r*qt«. 
TOc^qtt^i qfqftqq qfsqtqts q'f®^ 
^1 qqtBts cqq\ toi qWq\ ®tqqt ! ?tq 



fanw, ] : 


<asi csnt nfas ss, fas 3 $ ^ttss n*n 
firsts fast^nsi, fins *cs «rsRs-fasi 

’fatfs* StfaCS css i ifiwcns *ifa*tvr 
W®l| *fSS ^CSl nssfci «tai 41s- 

faarts sFtfcts <as^ csl srrafr <acss fe«,nfa 
s^css 4-1 stcss scsj$ nfats? <ttc* i «itsi- 
css csn ssf* yj' cm* ntcs* ns n<$ <$si 
§«»nfa *cs i fasten <ssi iststs *cs & 
S*ftS StCSfS SSSfctS I stncs csstcs ^ffenfa 
StSI Sics fiftS ssts, castes <acss c*fa 
faSSStfa* \CSS SSS CS$ I 41SS«CnS 
fifsn SStS'Q <431 wn n si, *fS*l sfa« 
<asi v\n ntsfasts mv sfafs 

«sj^*l *ca, fifts k-u *fai urn 
^fscs stnene <ssi scs si i faens *cs 

CSS1 CSC3 CS> SfaSfS C*Sf CSC* SICS 
4S1 *->• facntfa&fa n*fa fa^fant^ 
*sr® nfca I 

s*n fif*ts ntsnfnfa -fivers si«, ®cs 
ntstsi^: snteni w* «ssi n*sr *cs 
cs»?t i w firsts wnsl stsi sress 
4*1 firsts lap i stsfafn, ^n*fn, ^sc ?1 
<a*^ fafas firsts “ftssfas >asi mts ^fa 

SCS I 4*1 ft*ft5S, *te®?t 'nfaRS stsf**®: 

stcafa ss. ^cs «rfatn csst^s nt*cn si 
#*fant* nss faesa cants* 4*1 ntc$a nt®1 
cnc® ntc*! facss cants statas^: m 
^tstasn’stcs mai c*ts c*ts nss nti 
esc* §cfc faarrs css i fifan ntre* nss 
4*1 \fscs ssfats 4 Sn fasi stn *Tte stn 
nfa* c3cb a fare ntca i 

its* ^fistfiTW fifass^s *s 

sas ^tess CStnl fifts ► CS- fs. ®1S1 ^CS 
Sts I fas retfcat* n* ststs nfast* ^SS cnfcl 

fs^s SCS I sss^l—St*T8 SC 5 ® stes I 


<as^ <«c?s sn^ftr s^t^tes^ 
slstssi i sftsi cscs cs, sss st^sts s:«r 
scs >acss fas ^ntscss s^Sjt* csc^? 
sts ‘as^ 4c?s fas s^css ^tscs ^-«{5 
sn^fas stes «»ssts ^si fas stc^ w 
cst^ 4? ^fats fas *ffac« ntw i ^tsv fifss 
S?tS SC? ^••|5 fas ^S 4S< ft^ts S»F1 
CSCS? »TW 1 ^fa sts I ststss®: fas«fa 
stl5s s^cs nc^, ^tstcs-sftstcs snsi 
•rtscss s\c5 st?i n i sfa sesfe ^rtorfai 
ss csrtcn utsFt stes?, sstsn stfBs 
^scs« fas nt?c« ntes i j? css fas 

S"^f CSt^tS^tS SS, *ISfcfr SSCSS, Sn stsi 

esc* ^ sjts 8-4 fsfafsfcts 

?CS Stef I fas ^fress 4 -i» fas SSS Sites I 

cs't^sts ns sfwi nfa* ^ncs «rtssts *rtn 
<a* snfa fa «ts« cs-n stfSs s^ce nt*c^ 
ntes i 

srtsi ncs—fas ^c^ stwi ^cs ns5*si 

bofg ^<«tnt^ ssi 

'■itsstfints *a* cartel "ifa* ^tess * s^esa 
^tscs sn^fa *cs u<v«°i3r® nfass 
^c® ntes i fit^s nfsstci ^^nisstei 
•m s? s^sjts escs tt*sts s*s ^tssssen 
«ifa* <s*|B ^ss^s nap sen fscsft^s ss i 
ia*{5 nscs fit*tn, >acss «[tapsc*rs fess^fists 
®icliss stess ^a* ns»*tcn 
4 nn 5 nfa* s c*tf5 fas ssnS *si 
n i fai nss^*tcns s^njts ^ns ^ts 
c*ts fiffafast^ esm sts fa i 

§fasjfs stennes ^s^-sb-sten nfac*s 
s»stss «ftapsc*fs nss fifts «*—:nntfasr 
{Ss-'sfa «fts w» n^ nftjF wn *si ss i 
'sitsrtstcs ^4»-^<* sten fifts entsi ^ 
c*t(5 nts* ss^n *si n i 



fin ?piwi fat* 

fw *£3 3i 'gVi ftfos, f33t* d>H ftt* 

wi 43 *t«tfa -laFs wi wn m 3t3 i 
*fa Tm £®fa3t3 =?t^ ^Nlw. c^tca 
*1 falw 3*3i 33 43<, *iftt3*3 rtt*>i 
® f®£3 f?£®l$ 431 3£3 3t3 I £®'fa3t3 *f3 
ww few $t®3 *>i an f^f&cn 
fa£3 ^331 T^3l 8 ^“'t^-Cfftell ^C?( 
w»r =hi 3t3i »ift3* $1^3% 
$J*ft£*?3 31® 43^ 4£« £4ft!5£33 
*a*i 33 i ^(■^*1 ^ 

"ift? 3£3 cvii 3t'a3f£*i 

^T31 OStfift *ff£3 43^ 3^1 *lt£3 I 

fht* £l>t£*l3 £?31 Of£^ £3If 

’iw ft. 4$& ft- 43fg?3 433 njtai- 

faaft "ift* «^t <sr*«i 3*£3 3ii i ®t3 

■W3i «* ®t*r £*i® « ®i*t 

«fc'Njt*if®*tl® 43? 's'® *tjtftjj 

'ft 5 ? *tft3* w* *fttfi3* i 


t w tf, m wffl 
3Tt«ft«*r^: fht* £fcw fofa? *nv 

^nftft ?13 31 3t£H3 *3F 3J3?t3 

3*31 w i c*ifer«ijt*if®stlc& «& «w > 
®r*r 43% *utfa <s?i£3 \\r '©ten > 
ft* ^3 >T£^ «t«i wi Rftor «rnit«F^- 
Jfs Bf9| 3733f3 3*?:® 53 fssffata ®?£3r i 
^TW «>$ faifl ft£33 cfef*T 43* £#ft 
®fft3 3£3^ I 4$ d>tn *rft£® ftf§£3 
C3«3l 3t3 W1 »tft£3*3 b*13t3 *f£3 
•ffatM £3£3 £3331 3l3 I ^ftfm £*f£"l3 
«ffat«3fa # 311 ^C»ll tff* ft*£*l1 
d?tt*ra >!£«? >"> ffwi «rt«'e? ftftt£3 

£3«3 1 *3 I 

laps wtai *tf^ w ^3H6 
CW ^3 f=r I ^S£3 CV31 

c’tc^ £3, carfatfc* *ff^ «rf? ^ 

43 ^3,3 313£3 “ft^f W*I 

^3£^5 nf£3 I 


Wt»f « fswti! 


Stc? ftra fee? «it»n 


^ ^nt3 43^ 
btn^f ^3jt® c^r^r^-i 

«H?lT ^3*3 ^£3 (flWW I $t3l 'Bltfe f?!T 
C^C3F ^C3t^*f C3, 3tf?C33 

*iw $tw ft£3 f¥n ^t^n ^t3 

W »f3 I f3®f^£?3 HZ^S, bt£? ftf£3 
ftt3 'qfaffB > >133f ^t?JC3 I 
^^tfre-T '5t3»IST 513^(3 3^1 

3t^3t3 n£3« ^t£33 B3^t3| fal I 

4^ ^3^3 ^t£33 §*I?T >2rr«f3p3l ?3 ft I 
^t£33 4^5 'Sft ftH C3) 

3?ftft£3 £913? bJt^Cq^ sfftif ft^ft^fCt 
3ft^t£af3 £®£^ $tt«f3 ^£?1 £3?«31 3t4 tt31 


*IftC3? ?£3 ^ 3>£3 ft£S- 

f*ZW I «FtffC®f9 C®£3? C^sf9l3f3 T3^ 
£^ ft ft 3 C3f®^JT9l f®T3^3 ®U 5St«3t^ 
ft^ft^ ^t£?3 ^t^7 •fst’Pl ^£33 I 4^ 
•fitot* ’itws ^fW3 £3?ft 3^3 a?!5 

^3 ft I 3t31 £3t3l 31 3ft 3ft 
3*3313 3® ^t£?3 £3* ft ft^ £?31 3t3 ft I 
*ftl3*f»t5t^£33 *fftfl£« , «I3®3£33 
ft^*&£3 3ft3fft^ hi3* 'SIStI® ^3 I 
®t£® ®f: 3l^>1 £33^ ®l£?3 ^?t^r ^ZQ 
3£9lft£?I3—^1^11^3* 3^ftft3 C3C3* £3 
£?ft3*^t3 £3t£’t ^t£33 ®ft3 3F£3 ' £3 
'Bfftl ^3, £*lt £?ft»F^‘l3 « 



'ttiii c^fBrt fiftorftwr 

<44< ^ 4tRW TOt 4C4ftr»lH I 

< 4 $ *r?t¥t"f *larfa %i $tR<r Tfti c^r«i^ 
fw, ^tifl-ciwe (W^ cw c’ttw i 4§ 
^iwa wt*f w 4faW «tf«faMta *pw 
$twr c?u^ c?«ri 4fo f^ i 

^toMstfUs *fs «wtfe wi 

*rft® 4tsfct4 ( 'sftsts litet^ 1 w ) 
ca«tfil®ta c^*r c*Ff®\ cw W C3?ftft- 
atcn *tan ^tiR 44\ «jnt& 

W1 «»fel ftfttft 1 ftsf ^ qfa 

«* ftfti> ‘wtc^ *ra ’fftfks 

'2f'®jt^'s*r ^£4*r I if to sfsi >* 0 4 fa 
•ffa^ sfaft 5 *! w^l <4* «itPt 4s fH 
w ^fa c*fa ^fatw 

Wfa ft i 

<3 5R4JtC$4 ^ *fafart«M4fe4faw 
ftfctera w^fCt cwra 

f®wt?r <rcti> 44* ft4t& >tt?«ij 

'Bifsuftfs $fa1 c*i 

rarwft* jfejfa si 4^ 'Sffsnfw 

Orff's ?C5C^ i «fa*iy wi qfa’r *i^cs 
ntw fa 41 44 s «itfe ftsr *^Wt*r 4tS4 
^srft4 ^t^tcs *ttw fa ^1, si nffal 
fw 4$ *faT¥t"t mft 

«i*fj i ’jffat (fat^ ^cnfc^ti ^faffafc^ 
ttCT fttf? ^JfePUfa -w 
fats wfats c*iti> ^ ft 5 * ^ aiffit* i 

fata^a fartfcfafa ^jfajJ 44% c^ftfta 
^arfaf ^fatatol aw^ c*f, ^fat^Hfasta 
44^ *fC4 W C®?ftftt'$ fa§!>1 
atfai? c’ftacafa oral ftfai* CTt&tylB Wtfa- 
aFfaW^fal^ft^ ^tfts I 


1^0 

4$ sfafat^faftsf ftSJVlfiF Jfa4*ft*S 

3TC3T 4| «fa4 44t*fa $4FT 4J4*t4 *ai 

toc*, 43rcw 'stft snt^tsl ^c«f fai 4t«m 
Vi ft i c^ftft c^ft'srfsr-sijtciiwtii 

4JttJf Util'S 

'SW 4fJf <a% Nw^ ft^-"fftF 

>T3^irt? «1 «C«I I 

>rf3itw -srtsc? 'qforw 5jtw 5tns 
•ifirNh w ^br ^fs^ir To^tcp 
cf’ii i sc^ ^4 

*M>t* *nr^ 4^ ^T'ciffts w, stcna 
^tfiiiftnN l sfan^ ^ iffap^ri 
N^t^t-bfk^ J!C<tfc 314441<[ ^41 

i ft5ivi% ®^*ftTt!i4 'Sjtsr Q\ 
4J4^1 ft*1, si 3 

*l44t*U4f 4^ft‘s '4UT.% 44^ Sj4 ^ 

ftsjj«,-»tf«s ^«.ns ^CTTC^ 44^ 4i4 

ft>rk4 nt’«4i cnts i $ fcwfa w 
c^r 'sit^tw f»rts «?4i ®i 7 ifcs 

§*rj5 iii *ic$, c*fi^ fw 

Jitter aftcv 4t 4ffap41 4hfc« f 

4faiN 3 T S I^ 4^ 3f<?1 
4K"5 nr^t^ 4J4?til <M1 C^CS *ftW, 

s|4 ®Kg, ^r*H4fafcl1 Cl ^t4«t4 
C 5 !^ ^t*l4t4^ ^ m m ^Cil 4t«f4t4 
3f4l I 44ftJ^f4 NS if1^ft«l ’Jtff 
jr^t^t-r-’ifsi 4^ 4t4Ff4 H*r ^tsi >j^4 
^4 1 *t4>4 C'5fftftcs 4ft <I^N°t C4C4 

ftSIV^tftF 44^<ltC^^ s?4l ?CS1, 

J>W ^ Jf^»l 4t?fC4; 4t4 5t4 ftC44 

C4»?t ft^jvnfe 441 W 3CS1 41 I 

44 «rf^ 4^t4t-brtC4 

*b 4^1 *• ftft^ 4tftn 4t4^41 

44U44 ^fS4f4 fta fsft mt4tm C4tfe 





^ fato ^*ft:99 

Wtaft *s(?Ti:®9 9?t9*tf W99 4$ 

«f**isr i feto '«it^ to 9*t*t:-r 

to9 i *it:99 *rf* 49*919 'jtol- «nrto 

9*99t9 *<*(1 to I faf 9?t- 

>11*1:99 C9^1:9 ^tc*f<t Wifiim 9*91, C9 


[ >bi *v*1 mift 

\ 

^1:9 9r:$9 ’T < ®t^=rt?r w?$ fttfrfe 99:99 
$t:*r9 <jf99lre cw i «H*rre w i 
>91* 3}f?j *|fa 53fl^ 

*ifw«Hi *rfc* i f*f1a * 
9*^9ji:$9 4$ 5f^?i <aito[t9 ssj:*it9* 9tal9 
9*1®? «i:wtp9 4to to:^ i 


flWia fw— 


^llHtofa *3$9 ^ 9l>1l9f99* effato 
^ *ffc c^t" p tt^ «ej^{S 9$9 - ?to 

w 9*91 wtfaror i 9$9 9*gl8 

srt^ti toa to:9 49*^1 to* «it9:9 
*m 9:9 i 

?to 9$ *ntofw ^ nfc c^l^t^a 
?tor «in* 'sffcn^ fl?* ?t«f i 49 
ctffc *T9irfa srtoffi 9to9 49*18 srttf 

®rl€H *iTttf, 91 «w, ca-w «r?^ arum 
9*»1 *TC9E*I ^to ’T^JBfnc^ 9tf*H 
«¥«fto*?t» to^ C9*:3 49 9J9*t9 i 

49 9f9l C999 ff^9 fofa *:*, 

C$9f9 «rfat9 C9l$9 *11#l9 %t9 * WTlto 
C99tto *|^« fofa I 

to ^ nc ^9 4 ^ 9^9 « *r*rt«ffB 

C9 csfiq «vtf9*rsj tot* 959C9, C9*1:9 
4^to C9*l9 ?faR 9*9 35*19 to 91 I 
4^ 9^9 9*189 9t9 “9*99*19” I 49 WTOT 
9® toftfcj 4! C9, 49 991 to 9fat*T 

s*ito ?9:^ nr:9, *rl:9t 9*n 3 : 9 :*, 
Wt9 5l9*?I9 *lf99:^ 9J9^ *:9 I 

99t:99 9:* 49 $991 *91 c*:*® *11:91 
99t:99 *£*19 4^1 'STSfal 4^ C9, 49 

*N 

9:9J to 9t^t9 ^:9*t *tt:9 91, 

99t:99 ^1 *f9:i?1 ^®t9^:t 49*^1 


^9 I fa$ 9599*1:99 ^f9 ^19 «1 

*:9 911 

9F99*t9 f?:9 5f^t9 caft^l ^1 

?5$f9 95:9 nftoi 9591 ^:9:? 1 c^fa 
9959 n^t9 5»t^«t:9 &sH ^:9:^ i 

9'99*t:99 ^1 «(9| <511919919^ I ^F9- 

9*t:99 ^«1 «i^9T9>rt9J «Tt^ fl9f99 

9:9 *T91 5»C9 I 49 *BTf9« 9F®f'«9l ^f99l 
9a:^ I 9599*f9 5t9^f9 C&:9 f^^t*f9, 
5t9®t9 C5:9 ?t^f1 *Tf9 3f?if9:9t9^ I 

Bt9®f9 C^:9 9>99*t:99 ^®t9 '«C99 f 

C9^ f?9 *f^f 1^95 9t:95 I 4F5 5»*|ar <i:^ 91 
91 C^t*t 9:9 91 I 5t9^f9 ^3t9 95® 959- 
9*1:99 99 99 ’ftf^'T 9599l9« 99^19 

3^:9 91 I 

*99*T9 C*r9:55 1^95 5t9^f9 95S-9 , ? s f« 
*z* nt:9, 4ff9t9 srcw *ft:91 
«tff?i wl9 n*rK 1 

9*99*19 *ftita« 99, 
M91 ?ffll:^9 *5fl99*1 9191:91 C^l9 ^f« 
99 I 4{5 499 4? 99:99 9t9l9f9? n?K, 
91 49 fwfcntTtW 9«ft9 C9:9| «fl9*f% 
« <er?r«9 to c«f:9* *ff99f5« $z* ntw ; 
C999—*99*1:99 fofa Cft9 9^9 49*18 to 
* r*Jf 99?9 ^:»r« > 49*^ 9^9 '4*19 f^^lB 



1 ** Wffe fora *tw fte fcitfa view i 

^fatw* *w tafa 5 ^® ntw i nitatffw ^tufati *{<tf ^*rm w 

^il¥t*l 5* fa I qfefl ft 31 | CVtaf C3 CTOI 

st^f j? ’rcrot* **rs ^fa 35 c?fa- ftnfi»i, t si 5^1 fcvrcf* fr* ctof 
apfg ?w ^ i <*wsr (?\ ^i?fvf»r «fc^j^{8 Skns *rcTja *iw wt=? 3«ftw 

i$?ih ^ TOfa ^| it«n i 3’m fac* \§vta 3C»IT 

f<^?i n?t<f f^artc^ ^si i nt^faj c*f^n far® siWwi i TOfa 

/ 

* fl¥ ^ <Hr$ ^ W 'q (Sstc ^ ^ ^*1 jfjpafl 5n 

srrtiw^ ?tncf i $f5 c®it* *ifa «tf^fvR ^t®twi i «tto fat* c*fa c*fa to , «itt*t 

* 8 ^i *c?r i° j ^jf ^tigf <pc?[ ^t5t*i *1^ 5p?ifa?j 31 i 

C’f ’ITO 3J3 5 ?, *<1*13 3T"p| z4 ffWIl 'Q qft 5 t*, ^t a T*lCW 'flt 3 ttoi 

c*r$ ffit’fts i ist^ft* *c«i 3 jh* n«>m $izw qwfe 

- 2 f^c*f <4*fS ^f^bifta ^ 9 tf^nt e t *f*rK sfc’TtfR *si 5 t*ii i 

^ 'Tfantt 4 ! *ai si i *fc?( ^<ftT ^ft 5 * ^ *T^ c^t^tt-Tt ^3 

ww ^*15 ^^fasta^ *fa*tf3i *fTft<(g 'sjfw *ffa»itn i§vft?t3ii 
f%^t*l **i 5 $ I <?$ 4* TOt^ *r$tCt 4*13 *tTOfai *tstf3 I toVm- 
I S’Tfa'UffttTO *f^ifat*5 C*33 *t?T ^t^ , sft»it?[ ^ *T^ , f 1 

^f?i«ff^t? ^tw, ^^rtC’f m c^ ft’Fi ?it'» toi c’ttf, ^1 

5^f I jj^j c^t 5 ? ftg i uq^ if *13 

^31 faf=w, ^ 4* 4g<I ^S31 ^qf?f 1 * 1 $ ^tTOt5ltiB« 

*ffl*ftc*l 5F31 I 'Still ^ 5 ^ ’Ptil’f'NtfSc^ 

*r*totSf!¥ ^t^^rt^tfs 5ts f“lf5f'S ^1* I 



fcaaft** atauar crefiRwtT ^rma-etTta 

*3%$^ ^*f ^t?i 


i»n $ftara 8il sn&taa fa*tw* 
tfatfw ^J^tS ^a faa i ^5 fa* £t?faa 
a^laafaw afsia *rta 4? afa iflfSrcu caa i 
fawfakaa CB^fa * f^*r &a?f* ^ftata 5 fa- 
fat* \ars a fatal 4a< **ata \at« 
’jfaala afaastaa ^BB^fa w* afai vs^ii 
afita"R *ac® W | >TT^tC^T 

^ta« W *W1,qaaf&ta C*v5t*-’TWW 
aja^l I ca«ta-a'at? ^fafa- 
tf^ita catfi$ vc*n 4* aa*itaa 

^sal1 

*faa fca-irtaa atettaj ca$ta-a\at? 
'srfwfa-snrftaa faaa «rfwi5sii *aafa «itta 
< jp<^tw ^feRJJSWa afSftai ^aftffa taata- 
a rwr«r faaa fag aai *a*ta i 

•ffaatytfca c^fa-cwas cat* c*fa af^i 
a*a*fCt ^fl'afftcaata-w ‘atawa cat* 
*3<-«rfe*fa'5 ata ^fa^fd ■srf**atw 
aWtar c^faa s iff 5 ! ^ftaa atai ca^ta- 
cafatcata ira* *ta i ^»fa«£ sa 
’(tea ca, casra-sarofc fa <afaa- 

a«wa afsftaj "tfarfarca ^foa 8 ^ *atcai 
^rea ? 4$ tftaa *afta 4* *ata aai afa 
—*1 i <jfaatyfc cat* ka'afat aw ^taa- 
*«w casta-^sawa stfaaaa *a i «tfs- 
aat* ca^ta-^ajwa *"atwa fe*ra fa^a 
*ta i catk^jS^fta aai afa ca, ca^sta- 
-sat«ra *"ats a^s ca^ *a, tffa’rattsa 
a fas ^ ‘4*t*a’ *fat*tfa aa i ca 
**»ltt?a ca^ta-^atwa wear «rtw*wa 


srfaaafcsa ata ‘-pr’ aa aatsta ca% c*fa 
*"at* a<fa ca«ta-^a*t* ^taaaswa 
afsftaj a^fata 3fa*fa3 *aftai asa i 
4| *"at$t*l «rtaa*®wa a^-a^t* 

(Critical Frequency) aw I *rfaaa<3W 

^tnfa^ ca^fa-«at*a ***115 a^-^"*itwa 
C5ta ca^ aw ca^ta-^a? ^taaasat* c«* 
*ta asrfara ftfata afa, ^fa *ffaakrt& fata 
<*tw ai i 

atfawwa ^f^tcai ^ant^fa ca^®fa- 
a^at? 'srf'rfa-^f^a aja^i «r?f«a ^na- 
fa^»a a?ca; a^fc^ ^twt ^srai, c’fVa- 
facapfaa « cs\a^ affSfta aaa «ifaaa«wa 
«Tff%a facaa nfaa^a aka ca^fa-a^atfr 
«r*rfwa ajagfa ^ata afaa^a a^ac^ 
^ai afaae asaa« 4aa« c^ai ata ca, 4$ 
aa <etf3F9i aac^s ata?w ^antsifa ca^ta- 
a^ajtvfa ^t'fta-ifata 4ta*aftat aai ?n afa i 
faa 5 ?! aa»r^ f^afea ^asstfawai 
'stfaaa'swa ■siwaf ^ara ^aca ^faiata 
aqaajta ffsia ^a>sfi^a at?.tcai ca^ta- 
catattata ^tacaa a^ai ffevi a^raftwa i 4$ 
ataata ^a a^ajkaf 4^tca aai car^ atca 
—■ffiahri ca^ta-c^aa^aa cac^ c*U 
af^ta^a^fa*! ca^ia-^asr ^taaaaacaf c^a 
*:i ^a^rc^a atsfcaj ^iS ^ttaa a^aj ca^sta- 
wata aitaa a?ca i 

ta ^afa a^ai ata, 4^ ^afea 
apatT ^itafa-aata c^aa ^taaa^wa a^- 
as^twa cm ca^ a»"artafa atattar 



>»«*« ] ffafU 


*91 Wf I $f5 9^9 ^<5 

*ftn: 

(0 W'B'hl-^3^ *tt^*l'S*lE 5 F 

C*59 *C9 ^*fafc??[ ^*ff9®«1 C9t* 

m ^rfa^tk «art**TOi rtfat* i 

(<) fc*r$rc?9 sni wtfe C9^f9- 

^Wf^l (Relay) 9*C9 'ffa^- 

?ci farm cw i 

399 C*t<5, C9<$f9-®93F *§33^9 ^fft- 
*3*1 C9C9* Hcfa 9® Qfavfa » 59 I C9*9?I 
«ffo*»rc99 ^ftsr fc*rsr$E* «iffifc9i ^9 


C9^t9-^9«F *fW 5CT 9C*f 

$ *r9if®9 C9 Cf>TWC9T wtf *Tt9t9- 
«f*fa *9rs fc»i fc*r>aj*c9* c39i« w, «tl 
^»9 cm\ <9Vfi«r c?«fc^5 ntwn 
999 * 19 1 *rfof? •ffaffykcw ^*f<src99 9 >sb*»i 

9? C9^ ^9, -s 1 ® C9 s il ?99<3f ^tC99 

9C9T C9v?t9-^C9fn ^t*R 939 *9 I 4*t*?1 

fenara* C9*l wtw i9tc^ «rc*wiT® 

£9^ 999 *llPf 9C*l 9F¥*fWl &5531 995 C9% 
*1, fc*fafC?9 3£®J9* '5(t9^C9 951> C9 S | Jf9C99 
sfe ^(99 9W C9®t9-9*£9N ^t*19 


W 


r, 

"'< S' 


T>2rs^ „ 
>’ 




\ ;nx^T 



9tC9—C9®f9-^9C*9 9*° f 11$' sjhWQW *W&-*"»ltf 
C9t* <psf ^f9«9^ C9C9* s ?C9 •fMtycfc 

®lf9t9 f*£9 ®lft9 I vS||t9—C9®f9-®9tT9 
'BJt999'SC 9 l9 3 T^-9“"9ff C9t* C9*l *£*! >®f?| , ®lt999«*1£* 

C'Btf’ 9*t9 9*htt2T fafalS 9 fa, ®(T9 fw ^tfaf 91 I 


k<S5tf9ml 4'®^^ "ftfel 2Tf3**l*' 
(Passive Reflector) ®ffal1 f*ft9t$9 I fa®t9 
WlH, 9j*r<srt39 9W 9f91 |t*!f3}f99* 939lf3 
C9*5t9**39«| r C9r <5fa«l, nf99<9 'S ^9:^99 

(Retransmission) *fajf%t® *Tfa9^jT& 

f?ta c?9 « <srfa9*9C5!9 9f?ic9i 9f^i 
^fsresrtf ?91 ^Prfl^ck sf& ^it9 9C9i 
C9^t9-C9t^tC9W TiWC9 9f^9 *K"T 

<5f^«| sp^9 9C 9 ? kBJtf9C9F9l 4'Sf«1t ? F “^^9 
^9:9T^9t^” (Active Repeater) 9t9 
r?C9r^9 I C9t9Tl 9l9, ^^9 ^95- 

5 f^9t®f9 f fsrfw C5C9 ^9 I 


9^9 ^9 I 991 9t9, 

C9C¥ f9C9ff9^f9 Spff’PHF® 

^nirC59 9f^fC9F ^9^99^99 

( «V«j f9f9^) Jill! ^t:9f9?t9 ^ ^t9 
ym*\ '« C9t^tr99 9E9J f9f9^^t»T 
C9®t9-C9fntHt’f ^t*|9 9*91 C\W *ftW I f%l 
C9^r9-®95f ^9 9f^C9^ BW 9C9 ^*T^9 
^W^l 9® 519, 9Vtf9 C«T9*I « W- 

9*tC99 *lt<9*J'« «® 9f^9 I f^5Tf9 9*91*1 

m\ 9tw c9, cm ««,■>*• ftwi- 

f9^f9 ^C99^ ^3T^9 9[t^tt9T 

*TWlT-C«r9l « W9*ft*!9 *fK*J ? C’R 5 ?^ I 





[ ib-n m »rwi 


•\i\r 

•tfNfwfr* c^ftn 
«, *ffm^dw d> ^tc^?i wj «rftfes 
CTOtS-WW W5 c*j c^f* 
TO «w®: 4^fB ^ $fi> c°im 
<wt«r c?*n qtwi wfa i 

^taft^fa <4*13 fosstft* *rafa farfw 
*ftrc fen«n^i ’rWwr 
*t*fw *rotf q^tarr** my 


^tc»ft q*n *cwi ct, fen<irc^r 

§5F51 q<$ C*fll fW, WWfa® **l *IW* 

§*f«r«* 5fKt^r <?ft4^tfo ftf§?r 
qw ^ftftw c^ft-^t? 

W till ftfrl’ (NASA—National 
Aeronautics and Space Administration 

—USA) qfa* »mMr ftqfw ftftnr 
Tik=fsi wi «itqt=r-srqtww 



q^if* *hrcq«t»ifl q*s-***i1* c<it* 
c*fo *t*i ^ssfa *rtoqq<a»ii;* c«<f *cw §£«' 

tfqftFRre fftjf >rt?[k^f ^rftt* •fftft’jci ftt* 

<w »ffSrqfattor $13 wi ^tn* *w i 


C’ft* «ff5*rlB <w ftftnr ’tfw* 
n*hi3 §Wt* c<*fc* Fft * farts 

qt$*i c*t* Jft« starts qt$*i §® WIM 
efqflW «tc^1 *T**tS I «fl| qre, 

ftfcs ■stcqs *tfarifB artrtsr-^nrtH 
c*ra* >iWwr<» , *l5 ^ 

cs?ifi «r5ts-c*wni qw *nqf? 

'Bitwtsr-^tw^ 'Bftsqtft* qw >i°° «w; 

I 


*frSf b.too. ftwffq&fa §65 WI« aftST 

*q*tw b<">{S, iv°° f*c*itfqi>fs §BS3ta 

my 8»§ *«,V»» fafltft&f* fesrafa 

my »|B fe*Mfcqs ?s*f* i «rtcqft*tq 
*«fe« s vr B flwr=!’ ^fa* qr«, 'jftsft 
ftftj« qwi «fftfer cfcfat’Ftq, csf®*. 
cfrfaM* « d?Pi«sffcfff n^t? «rt*rt=i-«r*rt s r 
Tffaqtyfr cqc**«iV« fwitfifeti §w **- 



few?, >»«•« J f is* 


nc«f »i§ ^t^'fc^f 

f si w i 

c^tw-c’imtc^i-'sr ^fnc^i ^ s-h §*r- 
■5TC?W $*Rt3*lf -Sfrc^ts^l fill vff : 

(>) *ffapi fc’iafo* *ff<H<*( 

c«ffo f if®*-!* c3st<K4«isf 
esc* ^^^rfsiiiN c<i*ft ♦ifn^M 
"ifes r «<i5f <srf?f > ic3 '.^Hn i 

fff tfw (^'<11—■^swfsr* 

<t«i fau$«i q «ir^h f-ifVi 

£|fWTf «JE*m 1 

{<) >iM *R:>mtecf« >(t^fi j ii 


fcnw* *rt*fosj »r«t<r 

*r»i&3fos c^iinni fcsfcw i 

>»«* $ifm ^ feww *itc*if*fta 
‘tS. vflJf fTOf«1 CftS* ^l f^f fonts’ 
■•fr>if §*isi«f f^*iw c^rstm wi <wb 
i s kk stwN 

awtf* *HC»lfaffS C3f*JC®$ '■IfftwT’SSI* 

css ^-p)i sh# frfscs <nm 

<T'HN ^ISfoST f&St^l 

'AW fill I 

«*>• *|*ltfc ‘iff^r f^f 



yfafa c<(cf (§*rai^s ^h>®i s s cs*ii w<, ■«« kH 

3SCS* ^foils WJ CS«tS-WtntHf«f >13< I 


*rc*pptf» f*r *n«rj? 4f' ftfa *rvif«r %fi—>’ sfa* w® sjfo^s Riots’ 

s*fsfe««fos W I (Mylar) *|fffo«fa fsf*PS C*lMCfS (!1WI 

(o) :gt»iTJit5T ^fpr ^stv stfts >pjR fcwstfsftfc) fensrtfof 

S^CSHCStfif^l <3 ’T^Sf <SftefSCSS tfSflCS ClCf >,&•• ffc»ltf*lfcts few 

*^r:»r^c^f«fSF *icw1 Rff% , i *ic s *r M^v* 0 csc*r ffsts 

I C'3RC'5 t l> ! ®lt^t J T i T^t'«Sl'CSS Sk6l 'Q 

fcstssts fa ^fo^fsfts fsfeW’SR C^Cf tfCi^ ^CSf^l I 

s§s (va8 ^:) ^fosfsfhi 'fl’ffoif fsi csc« *ftcs cs, 

CfH *fc^ : ll*}fcs ^^91^ ffilH > !><t v f 'SitHl’l 3&|Sffo^ M‘'S^ ^"’1* ^csf\«1 I 



[ it, m *n«tri 


^8 c 



^a *nfws “t« 

cavsta-^ata (aai-cfcfaSt$*t a'jtfoiftfa 
« ft^tf%¥ cSfaca'fa) ^»ltf%¥ a^ttcaa 
T& s&taa^ ^tcaa *)WJ *ltata-<2fata w 
*tafe*l I 

t&tcafa 83i «rc#taa ^ 4i. 
«rlfi *fv ala* fvifw >if#a 

fljUTC’tf** Sww <jfaa>r& cfif v«* 

fawtftfcfa Sc® «t«rf^*i aatcai *cafe*i i 
sISwtwto, s)5 artww, «{6 c&n-caaSfa 


i 

Jjfaa ^atWtSW* ’ftStCaj «• ftOTt- 
faSfa $acaa ^tcaa acaj cfcftwtcaa *rwtw 
^fafa-Sfifta W *£$%!1 41 >ft*tCaT *rfw- 
fwta Sssfaata ^t^a ♦TS'Wta cSfafe-ta 
«l5fWH ( 8b- ffWtfftta ^11 *rf« ) 
srstaa 5 titi ^caMi i fawwaa 

f^tca 4iM SSca in ^)5 wcna 

*«fi> n*caa acaj cfefawta catntwtwa 
aja^l <3 srfcafwl a^tCWWa **fi> "t^UI acai 
cfefafw n&taanrta aja^ta Snwf% i 



(«f, *VS-» Swi' fSa{5 ( «a*na >*»° Wtca 
) Snw* awa nafa*l afacs <3 Ml a fafSa ^tcaa 
near ca^ta-wtn ^tna *si ata i Snare*'* nfe ^faala 
^tna ws &taf*fwa nfaa aafa *cn <jfaat^ia w wta 
Ufa caw 'fttcaa “ft** aw aw ** i 

aft® cnlanfca afai sifts fcasifvw wta >»«* $fcns >«t f®cnaa ‘faw->’ 
(Solar Battery) lift Snare** nt*tc*J abw nfta nafa^afsww a^nca naft 5 *! 
4 f jf m i*is n<$ fafS* *ftca ns ns *rta%ca% cfcfawfa, cSft- 

casta-nwta ^tafa-srafa a^a *caftn i fs^a ^ ci>ftfnS casta-nwt* ^fafa-srafa 
c«ra«i ntwa Snfastn caw wrfsaR ¥aata a’ai *caf*n i ^fBa nf*fcar SciiaeafaT 
aas atSi ai ft fas af^H dH-caa^fca fsfts nstaaffa *cni—^Icafafta cnftc®S ®fa 
a^ia atawi ^a^ '5r^a-cacsfa stfca 1 *! wcaf®a >j[a fe^aia BtfB»icar 5 «itwfaa>ta 
^jftca ij n^ata fa*faca fa si »£ *rar* ^ta'ta aNfaaf? alcaa fawa I 
fa^sj^stca Bsiata *m «5ta a i aata ■a'a'si tltc-aa is| c^atat *f3f^^->’ 

a^ca fanfiw i ^faa? ^a:n^at^^w *ffira^fi caw 

»w tltwa ^*ift ‘cfe^ta ataas ffwifa^ta Sc® fa^acaata nat«af«i 



f®PN*»«%«] W-fffare? ' U'i 


’fW’i ’F’WN *f5"»t5 'ii- 0 cftc*l <8^1 t® 
C5C5 ^fa 4 ! *51^1 I ^5 

w ftwpr «rc*5 &t5ftt55 ^t^- 

55C55 n*\ 

C5*TC¥5 «fe| "fa” 5t»I 5W 155 I 

•»<*» <itW5 ?h*( ®^itl ‘fow-*’ 
>jfaF3 *(«?:5<t5t8fw 

'»«,■'•• ftwff*(fet5 ^K> **WW «T«ffa5 

’wtwi mfwn i 45 >rt*ft5j ^twftots 

CSfaC®^ « 5t$f«ff5at5 *t»<5 CSRtt5CT5 
^PJt^fHf^fei *tfcl 3ff5fa-2Prfa ftwfs 
•rtwffoi « «5tfap*i *i?tr?C“f5 $f3 ^tFis 
5W (?5?-«,«*• fwitfita) cfcfawfa 
c5t*rtc5t»r w i 

>S«»B <Stl5f5 ^t*I «pft& ‘f^^^-'i’ 
5t5* *p:»W5t«f*t* WIC5 5f<IE5 

«rt*ttW5 d?tfa«M» «w$« >»«*8 #m 
'SlfaH* d>f*lfe*R 4|5f5^rt 


w i 43ft?r '-sfB «twi' 

5c*i f%c*r^ nfifto i 

wh ffarc fc*t>sft*a 
*fWC5T >TWT5 «5t»ft^-ar'ft=f W 55 5W 
$105 C5 C*Ml8wfc '55t1^ C53t5 4{5t5 

c*ar* 5«ii C5E$ nttfl i 4155 5tfft5j wr 
*T« 5^5 *H5t5 ( 551—fimfov 
cfetot*, cfcfasJt?, cftfafet^n 
cfefaf®55 I'Sllfw ) ^r«ft5-«t5t5 W I 
^t555'8W5 3lt5tC5J 5<5tT «it5t5-4f5tW5 
$*Ht5 451 C5^ »H5j* 4¥5M«fa fife* 
Wf? ^t5t5-«f5Tl55 fe*TC5t% I 55C55 fa* 
C5CT« 4{S >fW fafa* CTOT5- 

*K5fa ^fafal-aiftHS *lfa^ 5J5*t5 C6I5 
m 5J5*Tt5J I 5^55^ «H11 551 5t5 C5, 
C 3 ]^ fa* *5C^1 ^5 C« S fl C55^ 55, 555 
<jftCfa fafcu Jf^t'T ^lHt5-Sf5t5 *fa[5 
3 lUtC5J^ 551 5{5 I 


^*fT-‘Jffac®3 f fa5l 

<pt3?t <?rtei*t* 


*35 9 ftf*^?tC*5 *E«l#fa faW 5tVTl «fat5 
^t5JCN ffaWS 5pT5t5 ^f55l 95 45* 
'SIS 4JC5&tC«^ fa55tfa ^t5« *TtC5, 

4 ^ 55t5r Jf5Wl 455^ I 4^ 551 f^'Saf^ 
f i 15't5 WCai'e 4tC5t®fJ I W-’tfr'K* 5*11 
nQ f^at 5 ! ^5 caste'®! C^sil 5t5 I 51^^15, 
5tft5fF, 5^555^51, 

r-f«, 5tw^f^ *nrt<"ftii, 5>rt55, 

^frol, ^^5-f5«1, 

etysq, C'^7tf^f*I'Sl 4fffs ^1 f55C5 ^t5 


3C5t*f 45 ? v Wl! ^55 f^C5 

I?t5 §nc5t0l^1 « §55tfil«1 , 5ftf5f« 

f^I *5t5tC55 nfij^5 
'®t5t5 5f0^5 ; Wf5 ^5^55 5C5^ ^^5 
*15*15 5fi[5t«—5t5T»11 ^t5t5 5t8IW «5T- 
ifftl*5 5^5 45{8 fm C555T 5f55l f*l5t5 
5ttc5? *|ft«t5l C5fNt5? 5ft*l1 ®t5t5 
C>1 C5t5t5, 5t5tr5 W *J5^ *J55 

«rt5 ’nH* "t^5 5j«i 





[ iv«r m 3, m ^«rji 


18? 

spill Mft? ft$ stl M%| ft 
'Bits® ^ftcs sIcm mi ? «rt?re *ii 
C4ftft CM'tMft ®rf5^^l Mftrfts, ^ftl 
mmi nftcM cm*mm ^firai ? m sit nftt*t 

Ml M*M1 Mf$CM ft ^ItM ? f»‘« 
4#H CM-f ^f«n ^ftapi spftMfM 

^•ftltM I ft$ MfC*|M ftt4? 

^jf^MtMi «iw ^tm m$ msKcmm *pftcM 

(^IIms: cMftMft:*!!) cm-'5H|4 , | 

'©IcmI mH«ii ofth *rifftft3Ji *i®f|cs 
'qfa'S spf^iftft^N—ft 4. « 4M 4- TffCM I 
ftfft^ *fE*, C^f*f ?M i»8«/88Ti|?l 
ftc* m$Mm ^reNFs ft>iiCM 

ftft»1 'St'Ms ft®|M MtWM MtWlM 

( Quantum theory ) >|CM ^fssfa 4 ! 

sftft MK<1! 'S'S.’ft M>ftMl shftt 
nfanfh *hM ftilM i <& w 'PNc-i 
«lfMft 'SMmI Ijb^JM ft«1 i!Ms CM 4sJM 
«ltil'Q ^bfcH VftltC^ (.M, MM1 '©hi ‘*lft 
ftl>-3j4 MCMM '»l»ir 'lift $» 1 4MM ‘ftfMM 
mscm’ ffts <HFsms si»r-r» ©hi-tsfo 
MiRSft mmc^ x&ft\ miM 4ftn mmWcm 
3cst?r 4ftcs *ffftic«i ftM m!mi ft«i<r^j 

® stfMtffa* fttMCMM M^M ^|m| MHfMM? 
M4tM ifftn *si m!m i fti $ 4cmm? -rsfirN 
mcmj m? fts « ftcM-it -nr Mtvii 

shh *m s&n ftvfcf— ; MftH ¥c*i 
c-fPiar-’FiPi^, ^f^h-c^turw, 
3CM»1-MftC4, C6^h-C^,'SfiftiT- 

'Bfftf^-fnMM, fcfa*i- 

CMt^ft, 

Pintwtqfa, cm®?* c«rMttfw, cfic^ft, 

csrfacsfc nfa *K*n slfl ftmtcs i ^s*im, 

'^m cmM 

2ftft< 4ft>rtfa mi 4ft-ii sj nhi 


’ll - ? mK«ii ©ftft fiffft Mpsrft atftsi 
Mftfttfsr^ -<t^1 '»*?)£©, IttF 

511 fft?1 'STC'®! 

'fai I 

wjj ©nfo ^ ^ai 

=ic?—■-©i c*\ ?ia 3i^^i ^hft^spsn 
c<w i “cn& ^ qfa 

’T!^’ ft Ml “«j!^1 fp( 

a»f«i 5ra^fii?i, iic®^ ft ftft iruhs ftft 
« *ii -3 ft spftsii r ft mi ft ft, ^rf^csf 
9 l9*(t®1, ^ft fw*! cnftft 
^!>T Ml Slt'ffl I” sNftsf 

■BI^t'T >1^ ftsfl, ^t?ft ; 

*p!h ft*6^1 c^*f 

Sffft^l c*«f(?tl ciftc< I ^ >fsp?| 

C ; K'$ sjSfh stftsi 

^5j<sn «!< ^r-Fii-F '^nftft'® ftai <1 ^nsftft? 

>lftftj tile 5 «|f< I l^fCsS ^esan - 

*fti®i -srsph n!'tc< *11 —c>i 
ftftlj ^fc^, ®tftl nft^ i 

'OjftC'l, C-Pft'G ^MtC'is! 5|WtJ ®tw<l 
sif !“f sii i -«fti «2f^ftr ^31 cww 
Mil w ft4 2ffft BtTWM 

2 far^^ ^tft® -*n i 

-Ilf, Ml 4t^, 

fltftsr 2|^ft '©hh 'afCM 

Mlf ® «rw? ft*e « i^ (sre^-f 

«T«fl ^CM Mft^M I^Jtftsf Ms) W<3 Ml 
*?-M-55‘, sptfM'S Ml ^ "tftMft^ 'BffftCM 
«5f^®| M^MI distil I Head « Tail 

«ftMtCMM sftCij nftft^ ^l^'S Mt^l «BhtCT 
Mftl S Ff?!tM MtM Ml I ^MM ft - , M'SM' « 
^ Mfti^ MtMft Ml I 4| >T^ei ^C*I ^ 
Coin <pftcs Ml ^^fMM 4ftCs I *ftft“ 



fetm ] w-^tfws? f fsrei . iso 


C®1 *lMl-| 3f|; ®tl ^rc«1 
PTfatf*tf 'Q <3 ( sjwf 

), '« *rfotf*ti *i 

ahsn ^ta fai ^*11 ^tlcs •rtw i curfe 
*«li, ^If 9 ! 

*|ES I l^3®p) Table land, Adam’s 
apple, Hot dog, Down toun, Hat trick 
|®ltf? “t 5 ? facto *icf «IWK *fat3 
^tcw fef.i c^l c>fl w.*i 
*1*1 *if$*ft* i 41 “nfsPi > h»t «wv 
*lc® «tK*, w **r«i ^sfeia 
jm*to 4® =5^ fe»l 511 I ®toM 
jf^rf ^t®t|r® *|d ^f 9 ! ^fa^ 
'oNt^tft »tor ^5 ft* ^fc® *3 I «*W 
appi * 1*1 cR*i §$1 

®rd ®toto ^iff® *ii® <ra i 

mw$ <*«qi nf<- 

aifat* W-yfff® c<h ? 
tilUW «rtf:r ?*1 tfl| c*I, *K*ll *ffa«Ml 
yfc **i *|c®tf, *r^» it? i 

•tfitoWtC 5 '* <9 lfa’ ^ g^is? 

qt*, «ifa "Mrlt* cr ^Fs^to i 

nfa^jfw SfCJ *MT1 *tl*i facto 
*t**tW* Sffa'fl *f|*ft* I fa$ mjt'iy 
(Theory of numbers), *jfc** fanto *fa, 

cwirr«fi»i «r?r® ** c^t®l >t^h *iisi 

^fac® i ^1 *r& wf* 

nft® ^fasi’tfa®^ wu *fai factfa® 

—|?ft® Jfv’fJl '« ® , <tj <§®Cto| 


^rfatw ffata *<n 1 ntfSnf 5 ! 5 ® ^ 

^smfrt®s * 1 "® ® ! *fT-?ff'f®'s ^*13 *tfa®tfef® 
"l fat fal tottJfa ffai «faNwMr ®«n| 
$*to c^af-^r^ ^toF ?®1 'sitii ^rf%, ’qrtota 
•to* f|bft fatoFfw c^fttw 

sutoitofa-f fcjffili&^pr* 3 rtc j i ? p *ffa®toi 
‘nfwfrto’-ii* f<<p« fiRfc ® < *fj-?ifa®t*« 
’iPfa-f® Ft® $>!c^R ill i 

=ii ^rtl^u 

^•?) Scatter l « Dispersion “t^ 

'fl’lN r<C“l^ ‘Rc-ft n^fs:® *lf^J|tn 

Standard deviation (s-d,), 
Standard error (s. e.), Variance, Mean 
deviation, Range, Semi-interquartile 
range £f®fs *hf ^ I ’5fft[?ii 

>il , lf^ e l®fC'1 Scatter <3 Dispersion-C^ 
e <f^® nfftf ; s. d.-c^ 

( ^1 'qto'f) f^K s. e.-eijr 
( <11 ^f t f*l) f<wf®, Variance-C^ f^^f®, 
Mean devrati 'ii-C^ if® (^f ^jf®), 

Rangc-Cir 3 !f-lCiT v f, Semi-interquartile 
range-CV T »(f^;5^<<F 
*1ff< I Standard a Normal 

^ ^ c j f ta 5 * ftwwi ^fl?n 
«1 *®, W W ; ®T| 

Normal « Standard-^?! ^ 

wt sffirsi ‘nfiifr®’ ^i n*? 

I Variance ^ *[J^® 



^88 WT5T« RWtif ( >V»| ^«fT1 


war Hfo m ftsft-ftf&i fron oft? 

TOfa^trftl S^SftSl Error, Deviation, 
Difference ’ftffa'loft? ?J3J?, 

^•i,3fI 5, *rWfi, ft^ifa ?*ji *t? i 
ftti? *fa*i no an fsrtfsi cs«rt Ora 
?joj5t* ‘ftpfe' <w ftnft?? c? 
nftfoi *?, ^sWw ^ ?i a^iS ??i nfcc? i 

Test of significanct-c* *fNtTO 
‘ft&ft’ ?1 TOt*J-fw ?»!1 *f$C? I nftft*!- 
oft? ot?t? «r?tf ?rft?r? m 
£wit, ?joj?, «nw, ?T?«rft—c??ftn c?*rc 
nftfc, ?x?*t? ??i ?tlc? i 

Value, Quantity, Magnitude 
nftfa^oft? TO 511 nft?h ?«ii ?t$co 
*TtW I ftl 0?T *$CO ^3? aft^tWT 
C’TO'S Statistic ( CW no, 
nftfto f?TO, nf%c«p ,( t 3<?fo) fs*4% *ai 
?!, ^ 4$ ft^O TOC* ?*!1 3$C? 

‘nfiTOT 1 '«ft?t?, ?n? cTO« ^1 
‘o*<|J-f?tn?’ (*n>TO? «l«to) C^t^'Q £?ftt$!j- 
^ ?t*t *?1 *?, 0<R fctfC* ?»>1 

‘•fSrtH’ ( Parameter ); fa* W 
^fanifrfo* CTO« ITCO? ‘Constant’ 

ft$n*l *si *TO, on? ft<*fno TOc* ?nl 


*$C? nTOM*; ntTOnotC? Constant-c* 
‘•rfw?’ <W Variable ?1 Variate-C* 
*f?fo**’ ?m i 

&*tfafc?p toi ^ 

^?rfato stftsrfa c?. -r^r TOftn cTO« 
m cTOo 4tfo «i$n?*i *ft?t? cb^i *?i 
*fc?fC5 I fa* 4?? ?J?Sft?? W n^81 
>r^ar nnfa ?ni *?1 ?t? 1 ' 3FC*i wm 

g^nn? nTO?fH*i* 'TOntwi, n?ftTOm 
«n?t*K no niftotft* nc?f* fag 
fas ?n-??n to, *?coi «rtntn\ 
5 ?*? ?to? TOjt o?j-nftco? ?ft*1 nftofai- 
*o*i»i sPrfa wn nfcn 3fotio *fc?i 
^*t*? «ft?c*$ ^tco ?jn*o ns?? nftofat? 
4*15 ?<faa?ft* ^stPl^l «t?« 

^Tt^Pt^WtW'S ^Wtf^ff 

jRttsr « *\Un*\ >r?ti:8Rt >rc«fa *\t* 
^'Nt? to 5?f?^ 1 

nti^ ?«?j, 

f??i ?t^m *tft«t?i «tPeit? ^cTtPr?5i 

1 * 

*“^*11 ^S?iT C?t^ w - Ft^Pl, 

ft. 4. 3Ftt*i? ftaftW 



>rfau ms 

i 

atataa afta ataa *tai 

ait? 5 ®, $tai 4«ra« staran arana i 
atata*i aft aan atcaa aft$ catarta, 

fan ^a an «w, Itaatat s scaa 
atatfa* cst’t'Q i catn^ft 
<®ttafa a^'a wtffa faai, $1 fa-sa 
aca *tai ata ai i <®ca atcaa afta 
<®ftatna aSfta *ft«®1 ftcan I 

^ftataufa atal *fftatcaa I 4?f5 
•ffaatcaa ata ftfCat^ftata (Myxovirus) I 
fr^cwfa <»ftata afaatcaa aivsffc i 

atatan: f-t®ai <a$ 'sftafcaa stai «ft3Ft<s 
sea ttca i 

*rfir <4af3 strata afaata seal facat- 
*ftata (Rhinovirus) I nft a^ aacal 

ml ^ftatcaa atai aitapt^ sn atca i 
<4 vftatar a«tf« «rtfaf$ scan i 

^a^t a^aa «ftcat*-"ifa ae^ 
ntca, aw wtffof® tafs sa i fa* «• 
aacaa facafsftata «rtn «w as* wastes 
<<ia aacaal *jtftaf® taft aan ntcai 
ca ww ata ata aftn «rtspta S'eal fa§ 
whrt ajtata aa i 

*tft?l awn catfwftata * 'ajtncai- 
^ftafri «aai aatajai, aft * fa^cat- 
faata *rar atft i 

fa* aftn ^t<ftf jfc-^laM atajcaa 
ati cw cata astNtcaa aata af«ai 


-TOW 

ata ai, ncaaatntcaa a^ai aafc- 
tifta atstcai aai ata ai i 

aafasfaa «ra$a fa-atarfa nafai 
fa* afta strata atataa fa-atastca 
can «ci ai i ^ca at$a ai atacaa { 5 a?a 
$a $a caa ajasta aca «ieaa aaa 'sftata 
anrttai asa scan i <acaa«fa -sms* fesa 
faaca m ara; caaa—afta ^ftatawfa 
%®«rata can caaf atatsi faai ? ^a 
&**—fact* a^<a <aeaa caai caca i 

caaa aca aft s$ta ? afta cm 
atfifr® nsata «rfa an an ^tlatcaa 
a51 ac&, fai -fNo^ai •*> 'wta ataaatai 
atfts ?a 1 

afaa f% c^ta «ff^caa^ ara^i a^a ? caai 
cacf, facat^tlata , «iJt^af®c^ ¥t^ Tan 
atca ai 1 {STta atstcaj 'autf^af® ^fa 
Tai a^a a^f^ afaacaatn at 
nsftiaa^a ^aa $$ ( 5 Tta aa aaWi 
aai ^rani ^caa acaj afa ^asra an 
afac^s atfta scan 1 *ia» aca^ ^fs- 
caaa ^l^ata aafa^ cata a^ <sw 
ar«ai afa fa 1 ajastacatm 4 aa aaj ca 
at«ai atca ai, ^aa aai aai ata ai 1 ' 4 as 
fsatca ajagsg sc^sl, ^aa at^ta^rcaa ^ata 
Fff«ica afata acal ataa ^tn 1 

*lrttCTJ (?tWl 
^ftat? aiaan 

'Ttcfitaca fa^iva^n afaais 
aca catata cacaa atstcaj 



Wt*f 'S’faflft*! 


[ ib-i rf, 


<a\*1 5t»ltC5?1 *t*Cf 4** ’tfnTO 5 «1 
ato^ fnci i 4^ «rfwtf $ at* 
crot* c*r*i to* «rtpit*e* tov-nfee^ 

nto *a i 4* «r^ pft*t* enrol* to 

«rt* 4* ar$ c*\*t* «wr«fpt* to 
\t<s CW1 5* i fopfo* -tfe afar* 

*to 4*|B C*fa* ntof* n***t5 **1 

*t*, wi *jtfcrfl«f»it* *a 

Pifr *Jtfetfl* nt5tai fasiv-lfo atSo 

\ 

n***t5 **i cto nto i 

njtfctfl* nfnjw »m^ratc^?r 

sto 4| a, anni to to* c*«n =n 

(TO* C*1*t* *»|1 ** 5C* 5fl I ^f* 6 ) 
*Jtfetf|pS C* f*5TVnfe 5^1 4ft*C*, *5t*| 

*rWe*r c*Wl stotwi ’if:*; 'M'K to* 
«TOt* «rwte* fevrr** *m 501* ^ 
C*V*t* SnfTO C*U *fo1 n<SC* *1 I 

*lt**t«*1 «t»! *t*OT 4$ ^ ^ 
c>rt^t« cto* at! topfa* *1% tontTO* 
•ffatl >4- **f5 n<* 5^ nft* I 
affaaTto W«T* *&$*[ «lt**t**t* > ^ 
4% CTOt* CTO* 5Tt5tai 4* to CTt& 
V... cTO >«•• n<tff*$VifV ^«,n* 

*FB *Ttt*; tot 4 - at n*n WH ’ftffe 
arto* *it*tw aWtfo* *$t* 
art* *ft5 *tto cto r TOtwi *tc* i 4*t^i 
4$ *tfe* >ft5tc*7 atnratn ***t* 
*rrtf*s 4** c*ttotci?i *wts nsntto 
stnton *ta i 

entnt* piw* sjit «r«if*5t i to 
wtwf**t* TO*rtfto fcm toi nsi* 
4$ pw taf** to to*«tc* $c*tnt 
5CTO* i afr njp *TO* pfotfal $3t** 
*|*C5t* site* «£** «rtpifll¥t*l tf* 


ftfcfnft* ntfto ’•rtur'tfto tow TOt* 
5 rf**t*ifi(^ mm ^BtH' i tff*?t* ^*^5- 
•nk cm*P 5P5 ^fpit* atg* nf**tc*i^ 
*TOI ftl ^ * 1^*1 f*^J«s-»(f%! 

I ft: C5tt$* 

*t*il, ^t* nl^tft^t* ^ «TWf^tw* 

*stc^ *ltc* I 

4*15 ften 

*tf** f*wf*t sta **c**« c*"^ ^*«tf** 
^^rtsjwrc* ftc»i* i finis ftn 
fc«rifj *f* *tln, «iw 4*^ 4Z® c>t 
nf5tf *i*« ^sf* fk*\ 8 ° ^ i 

4^ '®tn j it i T ^nf5 cw Ptc* *frr 
f*c* c^cn at'® c*c^® ^nwha '« 
nrtc'«*- *c*t ^ nw 4* 

«rt*«5T aft* to'* 5a *t* i §*»«* 
f^a *t*r* n^a 4fe 4c**tc*l 

ftfl* 5 c* *fa, 4*** 'siH^f'Q c?*i m i 
a **aa St^lS fin ►° ^ %$, ^sl *** 
*a 4 s ^cS 4 cn tf^tcni, 'sn* totffai 
cnls &zv ^ren* i 

^tnM* nc*^ *tc*t* >«• *tln toe* 

«rcfto 4| finis nten , «rtf*f'5 5* i 

4* 5ft****! *51 55 f** 1 !* ^t*f»i*r— 1 «rt#fB* 

ftntS cn*a5sl «itto dnn-^ i 4$ fosstfa* 

^njt5;n*itn-c*ar cne* *tf%* totor 
# 

TO» «rt**t'85i, nt’jjar* «rt%, 

**c*5 nh-tiitfl« 4a* f*i* 

*\mt$ toi ^snj 4*^ yzw ntna* ^nan 
cnc* ^*im 4*^ ^tsr to**«i n^5 
*a* i 

fnwtffa* 4nt^*t* ^\** f|n 4*- 



facnm, >»«•« 3 

cin i fai si ft*rl5 isiti is fas nfa- 
I^I SCI *••• Itlt*1I€ CI"Pt C®tl 
cifants i sIS me® fts n^fti i® i si 
«ftcn scuf spm «itfastti itn stifcwi, 

fctlfa SIC$1 s| <gf| SCI fatltfl i 
itflttl S$ Cl faCS series, ®tt$ SI qflltf 

wen sn c®ci fawtftai ®u-ntit 

itisfa Jftswrt S« mitfa r^c? 

sti spren l caw swsi star fails 

wfai CI«tl 13 I fNN fa nfalfa 
SI, ®l Bftlitl ^e$| si w ci®ti 
n frofitil *rts fact «ittii ft i 

«rc*M5tara ftfw m 
3 $ 'sestmtcii fce^c* ^tcifasti 
i$i «cri iflsfe feitfa* stirs i si 
>rtsttu ^ ®fafatf® «itsfaBti su itci 
su «itt^ TOnfa sti n i sfs sps 
sra sft*f §3$ ssli> uten gfa i sfS css 

"»rfSI1 Its 4F3 Stem *C«1 ClSCStCII 
HI iHt^a SCI ltd i 4$ itC 19 ! Cl stem 
sci, stes cstii^s esek fan ptI 
wr cscS ifci I slgfai «T5'® si*r c?s 
*»t*f SIl Its f5s?W IS 5 life! If SCI 
ltd; *C»I CStI TOSH SCI II I Hff- 

ftftvffm ststmtcii ci-Pti sts wfift 
wii ►« sts mil tosh find stel i 

4$ I$I «ft*I StStCIJ "Mjflfavif! WW 

ii ssiti «ifa «m men icu starfasta 
fit itcii 4$ ®tci scartmti fiatm i 
tosh ftisn sal «w« s$i ics 
mjfafaMsii i^ilci ness «icaftmtn 
faltwtl SCSI I 4$ I$I *w stsfeu 
ifts srcattmti fit's «its s&i sci U i 
si 151 «i#i iti Stsjl ^t# 


18 */ 

fjftitm I ITOI Wit? StS,I 1 

mi si 1 cil atwjtfi stf si -csti 
m# cili 4 % ats s ii sen ss srsti 
*tjt*r. 35s ®tcn si *itnt*ifas lii *ifa- 
ifa® sci iti 1 ?c»i stsjai figiv-ifa 
nfiisi sen sfwi « st*r-»ifai ituti 
£ fagn-ifai «tsti icl i fawtitu *iHfa 
faifts fe*rtci si stsjn itsfii srfau 
facies^ 1 ^ 'Q stisti esar sts.n finl 
sfts 1 

itfai gjwtd Ifaitul %•••• steii- 
Stlfe stmtStl Sfsr^II siftts sl^iit? 
s ^®l*i 1^ ftliti uisti sai scs 1 
StS.I 1 St# fJt^C 9 ! 8 ! itCI ifajSl S^JSS 8 ! 
Iittia stmtssll faifiis sii si 1 si5 
sfa hi ststn ssfeitfasi citsfa’fa 
sci itts 1 fi^i#fas s^fto fiiriufana 
iteitcifcsjfa Ifafiitfai ciinlati nit<- 
fi*ti^ itfi faitcsi ci^itilci si 
fafiiiS Sitfas scics 1 sti^tfsitsti 
c«r»rf<ltfiliti cif®sjt*i ci^ini |it(6^ 
si cifasjt 8 ! itcieu’T-s ®t: lit® s?. s 
nswes si s’tfatfi ®i nafai sci men 1 

lift cic^h for cis-sscs 
citfanl nciini c^ii “c'stss” ncs 
ssi 5 «(i Snwtifaj j iNii ( f nt^tcn 
scicsi cHifci sfsfas'sfci ucari ites 
10 fafar cif^c-sf® cics st*rt» tie? 
Itfatit^ “Iftwi itci«» fafa ci(*&c-ifc®; 
s#t«, itar scis i^ti icu *• fafaf 
cifac^® Ss®i cic® c^rcs 1 utntifei 
fesi cis^cii stisfaiti ’fes s®is 
sit«tffa 1 




S** «rtn«fawta L >** H 


49 ft9l «19P[fitf TO fftfl Cflf C9, 49 
lfcf*il9t 9^*19 frtfVI 49? »rttartCT9 
^tfaifa fit 49^ 4ft9 4ft TO f|tl9ffe 
’Tttrsrr^ 4frf9 *TtTO ftlf ft ftW9 

ifai s?fi flwfa ftfffaiw nftsrtf 
fftftf—fe* 9tfSfftt99 ^SflflTO fl*lt 
4t ^ttOFtf-CflBW ^tf9^t9 fit-ft* TO 
«t*r ff% ntl, 4fg9 JftVItf fit 4f< 
«ffa CTOl'S *° fittf C9lf ffa, flftfa® 
914 ftlf I 

t 

*t**tt»l TOCT ^ 

*l^lf 9 IfWtf f 9199 ? *ffaf 1 “IftfJtn 
ft 9 t v l "“49 4 ffiS «t 9 lf.f*H 91915 Cf, #1 
fa^fatlff *ltffftl 99 TO *fW*rtn fW 
9^9 ^9 ^aint^ 9 re *rti 91 

infa^s fatfaftoiw «rtfr^y fastiff 
9>t! If. f>T. 9ttf tf 49^ «t: ft»| 4ff fl TO159 
If, Wtl*19 9Wffl fa^9 f 19 $ SJtC39 
S>*f9 l 4t Sit'S ^{59 49?fi>l 5 F faf& f9l95 
*ft9l«I *ffftl*!9 9Vlffa C9t9 ffl f«9 I 
1919$ m 9^-ffftit *tW*ft»! Cflf f#tfff 
faflf 9 ft9*l, Cf 19$ 9tft9faf a?9Jtf9 
5$tlftf 1519 4t ffifa 19^1 ftfaft 919 I 
4t TOfarS Sit'S ^9 49?fSl9 r Cftf 


9fTt9faf 5T9I9 f tftlfl W TOT font 
5 fl 9 I 

faff9ffai99 *1199119 $t« sfitfa 
*13199 49?|3 *Htft-C»ltftt fipftt CfOT 
•tfttlf CWI $1915 I 499 4f It ^faftf4 
9tft9faf #1919 f ftl99 ft*F 5t*ltl4 919 1 

•fWta ^rotort fW fv 

ffl#9 v5*lt9 If ff *1 fff 91919, Cf 9*1 
ft# ^St 9 afftlft ffftfftlH 93 ^ 9 "fl# 
4fltfaftl99 sprffil fit fa I $t9l '®lf9'« 
*f^i 9 ^lanr ffun to ^fa#t 9 *$9 
fH#* 4fT W9 TO159 I 

Jftpf 9 tfV 9 JffjJ-ffWt^ ®t: ft# 
*Ut9lff 4t fall 4fJfoPTftlf9 *f9 

91*J159— 

; 

'*9tftl99 4§ ^faffa WTO «lf99t9 
^$tn §"^9 9l®5 I 951 f 1 f 1*1 4^ ^fa9t 99 
it'Sl 919 Cl'S I ^fafl9 C99 
^nt?tC99 C^®rfa>9t9 ¥l»lt 
4t «tn ^19 9^ I «t: fJtM’Tf 4t «Pflf 
91*1159—4t ' 2 ffsp9t9 C9 C99*19fa( f&N 
^^9 919 ftlf 99, ^fa9t9 ^Jfl9 
fa|tl "ftfPS t ^ffa9t9 ^ 99 I 



mn jWfo 

m 

'Q felifa 


Jir*f <w' s j**f yrrvji 






4 ? estate??; foto *«n qwft i <irct* *itow* nttfwj 
Wsto wtofal fofa m tohi i firto tot 

<*t artofai tefa wus *ff*w i 

CTlti ^ c**i *rtoi army ** I «lt* C’ltMt'? *TO 

HWW ^ fefa, 8 tf«M * »Wl $<> if* 

*ttw 3*T WK $j> VtotflTC W I 



«t«OT ftftttw 5»PTC Slt<W # to VK8F *« m 8 tft *Wl, 
^tes* srnifa yn to to *w tos i 



i*» wfa ^ tot* t m qwi 

qq C 3 *t qTtfotw fefa* fro* to iirasretw gto 
wt« c*rc s$ to*$ qtq $fo qfoqw *k*t ftfafct* qto* fro «to «ttc^ i 
c$t£ qq$t* *ito c^to <<t*i tow* q<? qqfci *4& *ft'® i qfa 
q? q*to qto cqto qt^i w wt^ qq^i qtto wt® i 
c^tscq* 4* Bg<fk*t *q to «f% ^?f i <ii*r* *tc&a st*t ®rt*rrcqi 
cqtTO* g:q < 4 z$ qto wt'e 1 ckfro* ^ ?rt»! ®?q to 1 

vaqfa W>i to, «r«ft* cqtet*ra 

qfa TO* to* fro TO C 1 >toq CTO feg ^I >1 IjtC'Q? 

qw to cstfc qq^ts (to qc* 5*ftcw ws q?p ^qq ®rci 

qqfeft* yps to *) c^rteri ^1 cfcto* TO 1 tftcq* ^tq* 
*qi <qTO sgto to 1 q*i TOtcs* qqtTO eft^TO cqc^a toi 
« ttfq TO^t* cto TO 1 c*to q® qq^i to cTOcq* ®?q qtfq *ftato 
qqj <hft sEf^i ?C 6 ^ to qc^ qc* sttcqq *q tob* ^-^r qcqq to* to 
CTOtq* *tf»T TO’ttlTO qc*tf C^FtUt^t^ q$ f*fe C* I SitCq* 5?q 

N * 

*to CTO TOT* *q ^f% TO W 1 JffCT* q <5 TOg C# ®?q C*C*t 

w^«i ^qf retTOi Bt^ toc^ «tt?i i 

—*yf— 


Trfw 

qtfro TO*f to ^! 'qq’ar TO 1 q^g* TOtotf* TO^rcv 
TO toi TOt«r-«tt*i q*q-w* to*, ^t?t ssrei ^tf^^c?i?i ^«ri wtsi i 
ct— vr^tarw § 9 i'$& 

%mn 'qttqi mto ^ i 

q^t^ VtSJl B^tBrqil *i^t qtf^l^tW TOtf-—< 2 T«fC 5 r c«qf 5 , ^ *MT 

f«fwcv, c=ito, ^ c^Wty, vww, «t?i*t?r qt^ ^ 
«rWw i »i\rar TOtsi^s ^ ^Ftq c«ic^ i *tt\ ^’TOi ^ 
q^ar •ttf® wt* fq, cq^i ^tro ^tcq i cqrtt^p 

^cto fm cq^ qtf^TOW «iwt<R tow qr®'® 



faro* ] gttog Vo 

*, 3tgT sst*t c*%, «ftg q*wh *ttgto ^ g?g—gt *Rtcg gftgr 
^tc^r sj-4gdl ft*t i to stwt* Wtotfe «ftg^ gtc* srsifggti *ffgfi? *n 
^*ft 3 WWM to 9 ff^ Jjgtaf^ «lt?r 4 ggtg 
c*^—|gc*tg$: 4gi*f c* C3j c*d ^5 ^reg g*tdg fofg rngtcgg f% sig^i 

^1 ^3313 3t3 I 

^tftosg 3t$gc*d srra 4gf*t shto *ttgtc\sg ^*fg c*itgtg to^ftre 
c^c* ^ 5 tf>ir?i to ^tdg fofg *rdt® 3 , gtdg csfw 3 t<il 

^rr^Wl Cg»f tod 4gfl> 3-1>1 I gt$tC3g «Tfgtra, 3^3 Cltog ^Tf3tC^ 
*tdt®3li> 'qfiWtto ggt3 WI 3%1 *R3g<3> Cgwt 5®TC«1, ssftto f3 9 t'T-3t^1 
3 TOF *itgtf 5 l C*& ^®tt$g 3 tto*gi I to 4 f 3 T ^1 to tog Cg*Ttg ; 
gtfetfS g$tg *13? 9 tt'Q^1 C3® 3d, to fcfg ^*K3'8 2tt3t33 to ^tCTt* I 

SrtgtW-gdtg gtC* ^£* 3 * «rt?t«? I C 3 ^ Stfsd 3 tgt*-gdl tafa 

3*31 gg 43* 33 Srfg^trc^, Cg*tft* 3^r gtfadl ^3»tC33 3C3f ^ito 335 

43 * *f £3 C 33 tC 3 fg^fo 3 t^» 3 ^ 3 tg I 4 ^ 3 C 3 Sflfto CWfaTS I to 
«TC 3 * 333 3 t^ 3 C 3 ^ 3 htto < 2 fC 3 tSfC* f to C*ft^t*t 3 *i$ * 3 C® C*dl 

gtgre «W3 3tl& « *tt«, m*to 3 ^ 3^5 *rtgwg fd c*re*r > 1^3 tog 
$-to cw c*t^33 tog «rr*fcg # warn <to 1 ^ata 3t3rgftg 4^ 
C33i srta^tg 3C3T gftg g^ srtgter 1 i5tw3 atto ^ arta*tta s?gro 
3 t?t 3 i gyggtg mw gfto cwai gfta* gfc $*(a 3 tf%—^1 

c«rca giRcgsgi ^arre *tfta ^stwg <331 4«f% 4ta*atta gttog *1 
^tgtercf ’f-g c'rgtgta gtto f**tt*i 3 z5 1 

33 g 331:^3 fe^w 4 f 3 cg gt^al V 1 

«tg awa gtcg? gttoa, *f?cw f^^^g *rr? cw ^cg gt:3s ^h, atai 
gg gtf^gg 1 3^g f^^cg ^*fg 3^31 gg gtf^gg; 

cggtdt^ gtre vfgtar fg^g 3^t3*i «itre, C33t^ gff^gcg? 

gjg^l 3 Ril grel 1 

^fgftg «ttft 3^3 gtf^g^g $t* gtsg «rtW 3 «ft%atg gttog 1 w to 
•stta s[-gtvtg ggcgg« 'sitc’t 1 «rt3twg cwc*f gto vtaw ggtg*ft%guag 
<trgt^g ^<tcg 435 f& 3tf%gg «itw, ^ «ttg eg® gtwtg ggegg ^*1— 
g^tg*) 4§ 3gtg^%gg g^cato* ftea at«rtgi, #a *N»g 1 4 $ 

gg gttoeg gtgtgt^ ^tto gt^i gc®i fgcg 1 







[ 5W1 


' 5tfo5t5 ^t5TC <5(t*!t5t5 mw <2f«fc5 5J55t5 TOl 5ffSl I 

Arc to* *mt* w «itnwi cw, cut* «r*f$?; cTOtfof, •otitfri 

45t *ri:*rc5 5j55t5 55 i 5'®5t55tt*r «it5 55 5tfw5^ fispre? 

5J55t5 55 , C555 5^35 ffc*fo 5tft55 5t^?1—C55tC5 f55J5 &5*lt55 

*55t5 51 f5C5 5t5t5 ^C5t*t C5§ I C5 55 C*C3J ^t** CUT, C*tt5tf55, 
51 *trmfa^5 5J55t5 55 I 


5tfW55 5tfo <555t? 5Jt 9 ftC5'6 5t5t5*5 VfoTO 551 5CT 5tC5, 
51C5 55t«& C5T5H 5t5 C5t5 55tl> C5t^ 5ft55t5 '55^5 ; C555—55ff5l 
C5t5 5tf% ^t*T «lt5 C5£5, C5^f5^1 55^1 C555 5tt*. CTt5^1 

55t5 5l3{t5 f5^5 ^tf5, '5t5t5 $5 'S'QV'fe f5S5 5tC5f I C^t5^1 *t5* 
yg$ m& ^qt5 C5£5, ^5t5 9 l5 C5*f fapM W.*\$ 5tC5* I C^t5^l5 «(tC5t5 
C«Jtfe ^51* 5tt5* '8(55555 I 

ffc 9 !* 5tMt5 «ltBr« ^I^U'® 55 Ctm 5tfa, «lt5 C55ft5 *\$W\t 
«F5 C®1t5Pl5 f <515*^5 ^5 | ^55 5t9, 5tfo ^t»I5t5 C5 *1 45“ 

TOttf *&5t5tfl5 fwfSpWaf g-5t5 51 f$5 5t5 *5^5 C5^1 5TC5 fat5 ^5^5 
55 C55tC5 I 5tC5T 5tC5( 55t51 9 lt5 4?W5 $-«f5 5?C5, 5tft 5t5t5 5&¥ I 

5155 555 ^5^ 3?t55t5 5^p*5 5*tt5 455 55 3?t551 5t51 
a?t5tC^5 *1^ f5W55 «J55 5tf^55 faf? ^55l5 5^5 . C^t5 ^f55l C5^ I 
5?r$1 9 it5tC®5 fS\ «rt5 (Jfal, f%5l «TC5 f55^^ 5tf*!5tf^ I 

C55tt5 5tf$55 fofa 51 W 5tf^'e5t»l1 C5t$ 9t5t* 5t51 55 l 455 *t5tWE* 
551 55 5tf%-3rt5t* (Light ship) I C5 55 WtettW 5%l C5t5f*f5 «ttTC, 
5*f1 5tfe ft? 5t55t5 I 5^51 ^5C5l C555 45?!^ 5tf% 5t51 

55 551C55 I ^5C5 C5 5^5 5t55t5 8FC5T 4|fcf55 (^5^ C5t^1 5FC5 

C5^5 55, ft? Wf5 ^ I 55iJt5 f^tr5 5tf^» ^tf®!C5 f5C5 ^515 

^515515 0t^5 f5f5C5 f«R5 ^15^ 55 I 





51^1 C^tSSl 'tJltfS i ^tch fcf%, I 

StSStS 4SWt<l «Ka[* 5tfsf ^Sts I fst*tS ^tWl5 fc*KS* fa?P fffS 
'sfw^ ^5 *rfsts s*tc^ fires «itts i 

OT1 ysfc fsiw I 'SIS^ ^t*S 5RS* S?CSS fCTSft ^tC^, CSSlf?l 

ftwwsts ^tci fats i «rc$f»HiTs ^tfss ^ftsr^tws 3 prct& 
?oti «fst^ i cstfccssii csts^ ^tsi jjwsk fcf« * cWV»r*i 

f*W TO I <i)f*tSl * ^twfs^ts C^tH C^ts ^iffa ^fsst^lws TOJ‘« 

^CSSt\ SJS^tr.SS ef&SR fw SI ^tcf I TO S^S STfal St?, ^tff5 SCT 

?S, ^?|fa?t? «ltfjf5l sfefSS ^CSStt TOfaT I ^WSts- 

vss ^t^ts ^ 4t*twi i jfo&s fa* 5rH>l—***&l 

i^StSt 3t*1Wt *1^5 fac? \OTf° bsfs ?S I <«£** *rif fas ^1 
^t&StStS 4*lf> St* «l*tS St* faffrl S^5 I 5?t^t=ltS 3t* si 

cst^ss ^*is ^s fro «itsi si sil Wl fa'ea to i tot<si ^pnm 

faf^S CSfat^e 'TO* *g, *1 511 *1* TO 511 i 

^CSStt SJSTOTO^ 'sifaStSftSS TOT 4*$1 stsst 

TO*—^St* Stf* far*tS *SSt? *C3J ssttSS TO SJS*tCS? *S1 
SCTO51I ^5ts TOT 41$ *W5—^StSI CStfawl, fafafas, « 

^fa'efaal £t*fa W*1 ‘^51’ (Luin) cs ^ 4* sstts 

cwttar cwsi cto i 

«it&fa 4W C^Wfa* I'tCSj SCTO^f—«tt?fa *f*l*1 •ft’ft ft*ttSS 
mw =|pto-4* ^ 4*<sf*t* c^wtar smts *arei i tfftfts fas > 1 , 
smsts 5it^i f^3j ^ft-Wcss *ttw ^«(iis csnf?« *tresi cto i 
fa*lm CS5t5? CSSt5( 'BNffa ^CSStN-^S WB tq^«fSSTS cv*t*ri3i 

SJS^tS S5CS Stc^ I 

^S}fw* ^Itfs 5 ! ^fsst^tsi ^pnKV* SC5T f%c5i (Kiley) I ^wstt- 
^S BTt-^1 SPt^t511 »rtsw«: ^ 5ts ^ w I sptiststs Sts? 

S»® CW ^ C^t 4 ! ^CS StCSf I CS >1S ?psnJtx 

fsif^« *sls *is f%ts ^tw, w<m°o ’ttft fH^ts«c^t^fits 

1 



1*8 


wta « fowl** 


[ >b*i 3*, 


WStS *?1 S 3 I CT *13 ^ 3 t’ ftwWNTfo ^tW f^PC 3 *tCT sil, <?T*jfti 3 
ft £3 3 Swfr *TOt* I 4*13 ^3t° fSStff ft*rft 3 m3l 3^5 3^5 3^35 1 

ftfat£3 SJ3$p® S3 I 4^ ^33l\^f®T CS*T 3<S 43? ^tft SCT I 

Ctt^53t3 <13 C*f^ftl 051 C©1 *f?:3r ^3£3 ^303 <5151*13 S3 43° STOW* 
^3*1 C*tt3 ^It3t^ 3S3 I 43*SR 3ftl& C*lt3* Mro 5fc*3>e C3% ^33 
*1^8 4^ ^33t? 105 iffar® *ftC3 I f3*33t3 ?f33t3 SFC3J CSt3 C3*t3 
3 W 3 t ?-4 St'S*! «lt £3 I 

^ 33 t°^ 3 td 3 foft I f%l 31 ^ ftel < 5 jgrt 9 J ftrfts f 3 C 3 v Q 
3CT3tS fcfif S3 I #M s»ft05 ff*3 W ^**ft053 fofa 

43333 ^33t°x C331 3t3 I St^3 C3C3 fofa 3' , .33t°'« C331 C*tt5 ! 

C3t3 C3 U ^3*1? b ^f33 C3*[t 3^5.331 53 31 I 

<I£33t? ^153t*f ^£33 *$\Z7fe C*ftlt3 3Jt < 1tt3 Sr3fel3^1 9lt^5 3£3£S I 
^W3t\ C3®Hl fS3t£3 3t'5rt£3 f330® *11'83l 3t3 I ^t^f3t^ 4$$fa ?ftt^3 
W1 ^ftfS 3tk C3S3 fofa 331 S3 I 




3 t 3 tg^ Tlt 33 <$*$ 

afttWFRf Wl $t3 3^t3 3t5ftf 

C«lt3 4^ *3133 $$ ^3t£"f3 
331 SHtS I C3 ftsftlt* f®ft ifafaSt* 
^ST3J3=r 33*33, C3«Tt33t3 5ft^3 Stwral 
<ift SfS «r 3 trf $ 131 % SWCS 3 I 4 $ 
£T3tM3f3 3*3 «t^3 3**fa «Tt*t33 I C3 
3t3W bW 3ftfe 3'Nt5!®fC33 'S e f-5ftft 
C3“t3t3^3 3f*S '3<- j rt3fC3J3 3*3 3fW?3 
3tft***S3 I C3 C3t3 «T3t3 3t3 ft3 
fopfafS 3 ft** sffft *** I C 3 t 3 JtW, 
ft *£N. <ift6 «3T- 3ftt3 C3p«3 C3t3t^, 3®5 

3£33 3 ftl 5 , ft^ft |l», ^ I 


'Ot^STol^T ftwt^WT 3f^3 
C3t3tl C^C3 ftf- fe. 'Sltl. 3^3 
43 33£3 -Sf^ftf—1^3 “tf^ 5 

3^t3 ^Nf-ft^t^Sl 43t0 *lt?i{53t3 
C^fcltft^r^ foft 3 C 3 C 3 ^t £3 5 t^ 

3£3£S3 *l*\ C3t311 331 ?C3tS I 
^ «f 3 £ e f 3 33 4 ^ I 

C 3 «ffef 33 tl?f 3 333 f 13 ^ 3 ^t 3 
C?«T3f3 ft^|3 4C3f?r 33£?l C3«ftl 

f3«t£3 Sf?C3 3£? 43^ ^t£?3 »lftR 

3f33ft> 31 33, 31 C*irT C?«T3t3 3PW 

3hi?3t*r C^C^tft^tW 3r3?t3 331 ^3 I 



ffec*fa 9 , b» 4»4 ] 

• $m\r<> dfa 
filssspni 44$ s$tw* Jfj^K chw i 
'$U*w fin fin 4fts 441 J 1 4999 fat^ 

Stl8* ns^i c«TC 4 ?51 «^fa, ^ 

4999fatf3 V**—V* 9J^ C4fa W99 i 
4 $ ^tf^fafe qd *if^r«?itc^ i <4$ m 
firsts 4(9(59 <dfa i 

«ufav£i sttfavr* 

3bh*t 49 fa'cst? qdfa« 4. 49. fH- 

49 44 9ra fiff fa—4?i9fa 4faq ^tnffai 
^ifafa 4(49 Pi, 4(9frai9 qfansf ft 
ra*fal 9tcq 44®r9 cfaffa qfft4 i 

cfaffa $f^rf*!4fcifn*r ^fa ra^iii- 

4^ 49J ^-t-f^r 4(9 9(^19 : sX’M'al 
4(^4 >fC*(J ^fnftffa ^449*1 4(9ft(q9 I 
^fenftfa pF(9 4(9 fspt 4M’4fa(4 4^ 

qnfafe c? 9 fa *ra 4 qqfa 
4fn fa^raf *»fa'« qfafa’ qnfa 'Ow 
'4X9 #fa ^Ps fifK^It 4(9^049 I 

ftfe|?14 (4(4 ^CTI«T P’sffa'slfaS C'lfTfl 
4(9(59, 4qfa*T fifSH «llt»lfS4l ^ffofa 
4(99 fa, 4(9(5*F ^^J91 49<. 4fa®r , f(4l 

c>r «rvt*i ran i 

4*11*1 fs>ftX< $|41 >88° $t(4f ^41 
44(5 qfaftifa 44H 4(9(59 I f^‘*l9C®9l 
4(q(54, qfaftsfe *Tlfe I <3C4r^“f'“l -sl-^rcv® 
«ltnf94N fe*faX*1 ^4 s4 e l 4(49 'Sf^^F 

4ft4*Hi PtpF ^fenic*r fra inn qnfa 
ft(q 44*9 *fcfa Wtft fe39 ift(*lf44fa 
fif’9H qfafc^ 4'C4%*HI 49 *1(94 

959 *1(9 4<Rfa 4Wt «ll( J fa I 


*U 4 

4 tw ftfafait! 

439 (*<f(4 99f>fa 4^4 fifStfS'S 44 
*!«tn fif^t-T—^d(99 4fa«(94 *f99tl 
ra^ll C4CST q[sfa(4 ftfafaWf 9J9*fa 
491 ran I ^ps 49f(9 44*9 qftfal 
49> 4(94*9 *fa9 (Wfa ('4*^9 >tjf(>j 
“4fa faffa 4(94 I 44$ $fe(99 W ft(9 Wfa 
9t(4 '£fa(9 (9391 59 I 

nfa*ifaf<4 jjflt dft *K4(*i ra wi 

f4X9l C*fa 4'faC‘l C?)*f5P9 Sf'Stt’T 

ft(“f C*f(«l *>fa 4*1 f4 5( 5 *11X9—'5l'( v fa4fa 
©(•21^ 4^ *ifhl I 

8<t Pfii m *rtf%5i ^rt 5 ? 

4lffraff(91 C‘9(4 99^19 4^*4 ^6ffa^ 
vS4 9f9(9 5f4fa—mtfa9 
*U5faf*fC9S *l« C s l(4 ^rfV^T ^*159fa4 C*!9 
vf-l^ ^jfai9 fed' 4( J TC^*f I 491 84 Pf*F 
m~$A 4ff5(9 4t?R I «;(#14 «1t4l 

4fa f4*Fl, *)lf4*F C^fatff.^ C*T faSW ’l^l 
( 4*4j v< ^Q®1 « 4b 

*A\ 44 fe ( 4 ^ 1 ^ ■>W 4 ^“4 84 

fa^r 4tfefa I dl-'<tf5^9 4t *ifr , 4fa srfai 
C«TC4 (9, 9'fa9 *1*19 ^C?19 ^fa ^fa 

4(9 ^f®tf94 4^4*1' 5ff*in C9(^ *ltC9 

4^CTtw?r w =Tt>rf m 

f‘Mfa CH(4 99fef9 4^4 4Tsrfs« 44 

*fa9tn fiT4t“r- 4%*lfa«f9 4fa^ft C9 

4f«l9|?F f^q, ■'Sfa *!$•{ 4*lfa 'Slffa^fa 
4(9C^ |fef^9 44 *1 fQ s I ^fa C94 

c^( ? rffq4 *ifara9 ffec9l9faq%« ^r^tPs i 
SffsfPj 4l*MJtCQ9 ^Wfa 9?(99« 
C4-n '44fa'{ 44iS ^(49 C9«ftf54 «ifp4f4 
4r.4fa9 I 4l q'fa(4 >1’4fa*IC'9 flffc fifa(4 



ufc fcta«fatote [ 3*, m 


feft f?lC3^3 C3, &83 ’ittwfiU'k f3E*l3 
<3? K«*r? ^E33 C'33tfaa[3 *ICT <M 

«ifw fw «rk5 i ^fawfai w cwjtt 
3>C3 &t*T «rft5T, ^ fra »f}^ stf^hr 
y\w wt unfa i 

Ski*! 

C3E3* 4 f*r. 3^*3* aTBtfS'® <fl* 
33 t 3 ^t-r—w C 3 k^ gw qt?* *w*i 
gWtf? 33 s C3tf®t3I> 

<wtf^«3i w c^*wt*ft*r* 2r‘ik ®r3f3 
\:^ c*ttw i 

&§3 ^-itw 3sH?fw ^ki caiksra 
^3 WCtt**, 31 3*13 C3C3 5 W 

»[«t?l3 3E3T 3T3$t3 3*31 $«fii*l I 

^515 <h «nfat*rotiT 

m%\ cw ssfefs ^ etstffo ^ 3<t3 
«Wr—atfaii >«»t n*ii «iF-3f^ «ifsgc3 
i%i 435 $ *ft1k*w—fta 

3tf"Hfa 9aFtfe3k i 

iji Jlfftkktw ift ‘sap-o’i *w-* m VQ 
1^3*1 3F31 33 *f>© «t 5IPSW I >*t 
‘3C5W 'Np-* C3Cf l>IO** Slt^ 

$;c3 fai i 

^f®^3 3 ff*i3i 333 3^H3t3 
ntitt >»*»> *rtw* >*t ^tfiw i 

si^t^H^t^fB iUoooooo ijf^ *f<*f «{j^ap«r 

m sap arw* «*«•* sjt|q fipnr 

ppi ift i 

wrc* c^ftc® 

’itt® f®3 3tPf3 ^>5 *R* *lt*tE3 I 


^§3 *ifa 1 

,tfe. <frc. ^tt. *$* 

Sf&tft® < 4 )?f Wf— ; «t 3 E ®3 3 ?? 

*rW*«i ’fri*rt®ita*ft 5 si c3e? *ret3*^rW*- 
®k3 &ttfa 3^1 C3E® ntc* i 

3$HC33 wfc.ta f® cfawtfawfa t*iifc- 
|B$ri>3 wi wtfiw*r i 

gi^i 5fti 9 iteii it®i '« 

cv ^ 'srht'f ^1 c*it 
jh ^ficr< nhsi c^rtfS^T «r^ ^i 
c ? ic ; « nk® i 

*ihi—*tri>, ^t«r, ?*ii, 
t«/lfff nkf .3 si vm c 2 ft{ 5 «r 
^31 3f3 i 

c^ftf^ *i?Ff firc« 

fnfa* t®. <3=1. <33° f®. 

f*T. <3. 35'?¥ <41 f 33C3 «}3!t"f— 

Pffft ^WlkC's «• '5^ 'Q®?C*I3 fcstfa'Q 
n1'«3l f3C3^ I <41^15 %$ft ^^3 

31*1 3t3t ^<11 t <4lt 

333$ fnfe 5t33l I 

4133 <4l| ^FlfasIS C33k3l «tf I 

»rt^j 5t»i5n 
C$rf^ C3C3f fn. $. ^lt. 35^^ «t5tf3^ 

435 3N3tC3 «r3ft“t—Bitnt^l 3 n 3|? 3333t^ 
£ff«lk Q* 3%3tCY «r?H, 

^HtC3 C3s:3tf33 C r s:*|3 3l^k3J C31^3 
Bt?it3t3 ^313 ^:3u^ <w nfl^i 

>R«rt8R^ W *lt«51 tec^ I 

'«fC$tC3t3tt*l C^3 f f33 r f33f5^ 
«4lt $«hR 3^:315 I <4)3 

jp:*i >*• f®f 5 r piI*Sc<si® c’fwtPp 

c^snc? 3tc*3 *ff33« 3R1 »l^3 I 



ftwtcw BRjrfofacw ^ * fwifa-rffa 4TO Tt*fcw 

§CTO »8* JTf^l wfo fwrfa *|fwT 4falfo toc^i ^ fccTO irf^strfa 
q-faro to TOtff ftwfpw fifar TOtftnfhwR TOhuranfaw ‘wN'efwrR’ 

*tCT *ff^t«TRl fwfiwrfw WT TO 'BftTOI «tit?i TOcrfoj «Wi 

ftf%i ftssR faw *tjPFtfirG to i fwfcw 4f% BrwtTOcw *rten 

ajRT-f: ^ffa TO ikw aprtffo tow f <nw cTOt^fa TO 

foitiw wft wfrow TOltTOi ^CTO f^TO* 4TOt*> ’fWtfal, 

4 $fe *t*R *wt* 'TOfsRfosl fkTOTO mfS TO I W ^t^l-’Rl 
$ Jffa ’p TO 4-TOJ ’TJWfl TO C51 lew TO, fcwpR ’ftotfl 
nfa&tTOl «rgftTO *$ w®f i 4fafrtcw itfw fwfa « ^ 4*itiw w 
♦ifwcw 4 ^f{ 5 ftsp* 5fi fMtew -srcrfara’hraii to fcckf i 

nfwcw ji-frftrni Sr to wt^i fcpprofc Itch 4twfc»u w 
jftfi^sj *rfiw lid *« 3 ?ft Iforoil arc to toc* i fi-fMtcw to 

4gV «jC«fa 4Clt«RI CWRtfhf »rtlt^J « TOtPrsi ^ nPfWRI 

TOhrci to*ij *rt* to to w i Tftwl 4 t*Rtcw fwi> ^s 5 4 *f *tWhj* 
to fkroTO *rfcro *TOtfa i 4 tii *f*, tojMto w ^ 
4 fakro sprfolhj to:^ 4 t*rft nftTO* ji-Mi <wfon 4 t 4 twn vi TO 
to TOtm fcvitfa tow i 

[ ifwrw 4 to TO 4 tm w to ] 

W*W>. Wtb-t4 4*ff9 CIt®, ) BJWBfSlW TO 

ffiprN—» ) wt* faro nftw 





> i $fsn?tMR utu 
«•/>, f^t* *it*. 


*t*?l Wfattf* C*tW 
nfiroifa frsw, 
fu^fwMu 
®fai, 


5 . i cwcwN f*ia 

>i«K Atari r\iw life, 
’TpITt^l-s 

«I ^^WWfT «? 

uqt^R fi«tn, 
w*f* *nHbw> wra, 

?WS, 5|f|?l 

8 I q^ant* vffJT 
“*t<Rt*fll" 

*ljFf»rai cut® 

*Ttffe, W* 


cfeffafifefqcw fefMhtfik f®*itfew$, 

utfu’tu 

^Pratsl-** 


*> | CW* 

s»«», nfafcutwfu *ttf C*TC 

cnt: 15 •*rjiiw, 
qtaftaF-* 

b | $qfqi| 5 «*rof 

8 , fagUSR «(JtC®fq^, 








